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SECTION  I 
INTRODUCTION 

The  storage  of  turbine  lubricants  in  normally  used  containers  such 
as  hermetically  sealed  quart  cans  or  drum  stock  utilized  through  use  of 
servicing  carts  is  satisfactory  with  respect  to  long-term  lubricant 
stability.  Current  lubricants  possess  good  low  temperature  oxidative, 
thermal  and  hydrolytic  stability  under  these  conditions  of  storage  which 
is  of  relatively  low  temperatures  and  limited  oxygen  availability. 

Water  content  of  new  lubricant  is  also  low  and  usually  below  500  ppm. 

For  turbine  lubricants  (ester  base)  to  be  stored  under  these 
conditions,  lubricant  storage  stability  can  be  predicted  using  the  SOD 
lead  corrosion  test.  Specification  MIL-L-7808  requires  lubricant  stored 
in  hermetically  sealed  containers  to  conform  to  all  specification 
requirements  after  three  years  of  storage.  Specification  MIL-L-23699 
requires  hermetically  sealed  containers  of  the  lubricants  to  conform  to 
specification  requirements  after  one  year  of  storage. 

In  normal  turbine  engine  lubricant  systems,  lubricant  storage 
stability  is  not  a  problem  due  to  frequent  usage,  oil  consumption  and 
replenishment,  and  a  very  low  water  or  humidity  environment. 

The  use  of  ester  type  lubricants  under  conditions  which  are  not 
typically  associated  with  turbine  engines  is  increasing  due  to  new 
applications  and  new  lubricant  system  requirements.  Some  advanced 
systems  employing  ester  base  lubricants  require  storage  capability  under 
adverse  conditions  such  as  non-hermetical ly  sealed  dormant  systems  for 
time  periods  of  two  years  or  more. 

A  lubricant  sample  obtained  from  such  a  system  after  18  months 
storage  showed  severe  degradation  and  contained  large  quantities  of  both 
motile  and  non-motile  microorganisms.  Although  the  lubricant  contained 
no  free  water  or  suspended  water,  the  presence  of  bacteria  suggested  free 
water  may  have  been  present  somewhere  in  the  lubricant  system.  The 
question  which  remained  unanswered  after  the  completion  of  the  analyses 
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was  what  caused  the  severe  lubricant  degradation.  Possibilities  include 
low  temperature  oxidation,  hydrolysis,  microbiological  activity,  or  a 
combination  of  these  possibilities.  Since  no  information  existed 
relative  to  lubricant  storage  characteristics  under  adverse  conditions,  a 
program  was  initiated  for  investigation  of  the  storage  capability  of 
current  turbine  lubricants  under  these  conditions. 

The. objectives  of  this  study  was  to  investigate  differences 
long-term  storage  character istics  of  current  lubricants  under  vat  's 
storage  conditions  and  the  effect  of  microorganisms  on  lubricant 
degradation  causing  increased  acidity  of  the  lubricant. 


J 
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SECTION  II 

TEST  EQUIPMENT  AND  PROCEDURES 


1.  GENERAL 

The  test  program  was  designed  to  investigate  six  lubricants  at  two 
temperatures  using  different  types  of  containers  under  various  environ¬ 
ments.  This  resulted  in  five  major  test  systems  as  shown  below. 


Test  System  A. 
Test  System  B. 
Test  System  C. 
Test  System  D. 

Test  System  E. 


Closed  system  with  free  water. 

Open  system  with  100%  relative  humidity. 

Control  systems  with  closed  and/open  containers. 

Open  and  closed  systems  with  free  water  and 
innoculated . 

Open  and  closed  systems  with  100%  relative  humidity 
and  innoculated. 


Table  1  shows  a  diagram  of  the  test  program. 


2.  TEST  EQUIPMENT 

The  storage  containers  used  for  the  test  program  included  the 
following. 

a.  Sixteen  ounce  capacity  flint  glass  bottles  with  Poly-Seal 
screw  caps. 

b.  Four  ounce  capacity  flint  glass  bottles  with  Poly-Seal  screw 

caps . 

c.  One  hundred  fifty  milliliter  capacity  Pyrex  beakers. 

d.  Sixteen  ounce  plain  tin  F  style  oblong  cans  with  one  inch 
screw  caps. 
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Sealed  desiccators  were  used  for  obtaining  100%  relative  humidity  test 
chambers.  A  horizontal  air-flow  mechanical  connection  oven  was  used  for 
the  tests  conducted  at  100°F  (37.8°). 

3.  TEST  PROCEDURES 

The  test  samples  were  prepared  and  coded  as  shown  in  Tables  1  and 
2.  Closed  system  samples  were  sealed  with  caps  while  open  system  samples 
were  stored  uncapped.  Samples  containing  free  water  were  prepared  by 
adding  the  test  lubricant  to  containers  having  the  free  water  without 
mixing.  Sample  containers  were  stored  in  desiccators  containing  free 
water  below  the  desiccator  plate  for  the  100%  relative  humidity  testing. 
All  of  the  108  lubricant  test  samples  were  stored  in  the  dark  except  for 
the  brief  periods  of  sampling  or  visual  observations.  Forty-eight  of 
the  samples  were  stored  at  room  temperature  in  a  steel  cabinet.  The 
remaining  60  samples  were  stored  at  100  °F  in  the  mechanical  connection 
oven.  No  steri 1 ization  of  any  containers  or  fluids  was  done  prior  to 
testing. 

4.  TESTING  AND  EVALUATION  CRITERIA 

The  stored  samples  were  periodically  analyzed  using  the  following 
test  procedures  and  evaluation  criteria. 

a.  Total  Acid  Number  Measurements 

The  total  acid  number  of  lubricants  is  the  quantity  of  base, 
expressed  in  milligrams  of  potassium  hydroxide  required  to  neutralize  all 
acidic  constituents  present  in  one  gram  of  the  oil.  These 
determinations  were  conducted  using  ASTM  Method  D664,  "Neutralization 
Number  by  Potentiometric  Titration." 

b.  Complete  Oil  Breakdown  Rate  Analyzer  (COBRA)  Measurements 

The  COBRA  is  an  electronic  instrument  that  measures  the  elec¬ 
trochemical  characteristics  of  the  lubricant.  Lubricant  degradation 
increases  the  electrochemical  characteristics  which  are  measured  by 
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changes  in  the  COBRA  readings.  New  lubricants  have  COBRA  values  below 
10  while  highly  degraded  lubricants  have  values  of  150  or  above. 

c.  Visual  Appearance  and  Odor 

The  visual  appearance  and  odor  of  a  lubricant  can  provide 
information  relative  to  its  condition.  Visual  appearance  can  give 
information  relative  to  free  water  content,  degradation  and 
sedimentation,  and  microbiological  activity.  Odor  characteristics  can 
also  indicate  lubricant  condition.  Synthetic  turbine  lubricants  having 
strong  rancid  odors  usually  exhibit  high  levels  of  degradation. 

Terms  used  in  describing  the  visual  appearance  of  the  lubricants 
are  as  follows: 

Clear  and  Bright  -  The  lubricant  is  transparent,  has  a  bright 
appearance  and  no  visible  suspended  sediment. 

Transparent  -  Darkening  of  the  lubricant  but  still  capable  of 
transmitting  light  so  objects  or  images  can  be  viewed  through  the 
lubricant. 

Slightly  Cloudy  -  Slight  haze  but  not  completely  translucent. 

Cloudy  -.Completely  translucent. 

Opague  -  Very  dark  in  color.  No  light  transmittance. 

Sediment  -  Visible  material  that  settles  to  the  bottom  of  the 
sample  or  visible  particles  suspended  in  the  sample. 

Scum  -  A  film  layer  of  materials  that  forms  on  or  rises  to  the 
surface  of  the  sample  or  at  the  interface  of  the  oil-free  water  samples 

Terms  used  in  describing  the  odor  of  the  lubricants  are  as  follows 

Sweet  -  Normal  new  oil  odor. 

Semi-Sour  -  Slight  offensive  odor. 

Sour  -  Strong  offensive  odor. 
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Rancid  -  Very  disagreeable  offensive  odor.  Containers  containing 
this  type  of  degraded  lubricant  cannot  be  left  open  in  the  laboratory  due 
to  its  strong  rancid  odor. 

d.  Microscopic  Examination  for  Microorganisms 

Phase  contrast  microscopy  was  used  for  the  microscopic 
examination  of  the  various  samples.  Small  quantities  of  the  lubricant, 
scum  or  water  were  withdrawn  from  the  storage  containers  by  means  of  a 
disposable  pipet  and  placed  on  microscope  slides.  Cover  slides  were  used 
for  all  examinations  which  were  made  at  200X,  400X,  and  800X 
magnification.  No  attempt  was  made  to  identify  or  classify  the  types  of 
microorganisms  observed. 


8 


AFWAL-TR-83-2007 


SECTION  III 
TEST  LUBRICANTS 

Six  lubricants  were  evaluated  in  the  program  with  all  being  ester 
base  lubricants.  Table  2  presents  a  description  of  these  unused 
lubricants. 


TABLE  2 

DESCRIPTION  OF  TEST  LUBRICANTS 


TEST  OIL 
NUMBER 

QUALIFICATION 

NUMBER 

DESCRIPTION 

1 

1M-1 

MIL-L-7808  J  Lubricant 

2 

IN- 1 

MIL-J-7808  Lubricant 

3 

15E-1 

MIL-L-7808  J  Lubricant 

4 

11E-1 

MIL-L-7808  J  Lubricant 

5 

0-9A-4 

MIL-L-2369  C  Lubricant 

6 

1M-1  Plus 

MIL-L-7808  U  Plus 

Corrosion 

Barium  Dinonylnaphthalene  Sulfonate 

Inhibitor 

Lubricant  coded  OP-172-1  was  also  used  to  innoculate  the  above 
lubricants  for  specific  phases  of  this  program.  Prior  analysis  of  this 
lubricant  was  as  follows: 


Total  Acid  Number: 
Viscosity  @100°F 
Gas  Chromatography: 

Phase  Contrast 
Microscopy: 


24 

13.57  cs 

MIL-L-7808,  Qualification  Number  1M-1 
Chromatogram  showed  indications  of  oil 
degradation. 

No  dispersed  silicone  or  suspended  water. 
Large  number  of  motile  and  non-motile 
microorganisms  present. 
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SECTION  IV 

TEST  RESULTS  AND  DISCUSSION 

Evaluation  of  the  test  lubricants  were  made  at  various  intervals 
during  the  storage  program.  Visual  appearance  and  odor  evaluations  were 
made  initially  and  at  1,  2,  3,  6,  11,  and  16  month  storage  periods. 

COBRA  readings  were  conducted  on  the  same  schedule  as  that  for 
appearance  and  odor.  Total  acid  number  measurements  were  made  initially 
and  at  6  and  16  month  storage  periods.  Microbiological  evaluations  were 
conducted  only  at  the  end  of  11  months  storage.  The  evaluation  data  is 
presented  in  Tables  3  through  56. 

The  effect  of  test  conditions  at  100°F  was  consistent  for  all  the 
MIL-L-7808  lubricants  and  the  MIL-L-23699  lubricant.  The  various  test 
systems  are  listed  below  in  order  of  decreasing  severity. 

1.  Open  glass  beaker,  100%  humidity  innoculated  with  OP-172-1 
(only  slight  more  severe  than  2  below). 

2.  Open  glass  beaker,  100%  humidity  (significantly  more  severe 
than  3  below) . 

3.  Closed  glass  bottle,  free  water,  innoculated  with  OP-172-1 
(only  slightly  more  severe  than  4  below). 

4.  Closed  glass  bottle,  free  water  (significantly  more  severe 
than  5  below) . 

5.  Open  glass  bottle,  free  water  innoculated  with  OP-172-1 
(extremely  more  severe  than  6  below). 

6.  Open  metal  container  (6  through  10  exhibited  only  very  slight 
differences) . 

7.  Closed  glass  bottle,  innoculated  with  OP-172-1. 
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8.  Open  glass  bottle 

9.  Closed  metal  container. 

10.  Closed  glass  container. 

The  obtained  storage  stability  data  shows  the  two  most  significant 
variables  effecting  lubricant  storage  is  temperature  and  water.  At  70°F, 
all  conditions  of  storage  were  satisfactory  for  16  months  of  storage. 

At  100°F,  all  storage  conditions  involving  free  water  or  100%  relative 
humidity  caused  excessive  lubricant  degradation  prior  to  six  month 
storage  except  for  MIL-L-7808  lubricant,  Qualification  Number  11E.  This 
lubricant  demonstrated  superior  hydrolytic  stability  but  still  was  not 
satisfactory  for  16  months  storage  under  these  conditions.  Very  little 
difference  was  found  among  the  various  storage  conditions  not  involving 
free  water  or  high  relative  humidity.  Changes  in  total  acid  number 
values  and  COBRA  values  showed  very  similar  trends  for  all  test  fluids. 

The  various  storage  conditions  at  100°F  are  listed  below  in  order 
of  decreasing  severity  for  the  MIL-L-7808  fluid  containing  the  corrosion 
inhibitor. 


1.  Closed  glass  bottle,  free  water,  innoculated  with  0P-172-1 
(only  slightly  more  severe  than  2  below). 

2.  Closed  glass  bottle,  free  water  (only  slightly  more  severe 
than  3  below) . 

3.  Open  glass  beaker  100%  relative  humidity,  innoculated  with  0P- 
172-1  (only  slightly  more  severe  than  4  below). 

4.  Open  glass  beaker,  100%  relative  humidity  (significantly  more 
severe  than  5  below) . 
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5.  Open  glass  bottle,  free  water,  innoculated  with  OP-172-1 
(extremely  more  severe  than  6  below). 

6.  Open  metal  container  (6  through  10  exhibited  only  very  slight 
differences). 

7.  Closed  metal  container. 

8.  Closed  glass  bottle  innoculated  with  QP-172-1. 

9.  Open  glass  bottle. 

10.  Closed  glass  bottle. 

This  specific  fluid  is  very  similar  to  the  other  MIL-L-7808  and  MIL-L- 
23699  fluids  in  that  temperature  and  the  presence  of  free  water  or  high 
humidity  are  the  most  significant  variables  effecting  storage.  The  major 
storage  stability  difference  in  the  fluid  containing  the  corrosion 
inhibitor  is  the  free  water  showing  a  greater  effect  than  the  100% 
relative  humidity.  This  was  reversed  for  the  MIL-L-7808  and  MIL-L-23699 
fluids  , 

The  presence  of  microorganisms  did  not  significantly  effect  storage 
stability.  As  would  be  expected,  only  those  systems  having  free  water 
or  high  humidity  exhibited  microbiological  activity.  No  significant 
difference  in  microbiological  activity  was  observed  for  testing  conducted 
at  70°F  and  100°F.  All  fluids  appeared  similar  in  support  of 
microbiological  growth  except  the  MIL-L-23699  lubricant.  This  specific 
formulation  may  possess  some  microbiological  inhibitor  characteristics. 
Although  this  fluid  exhibited  low  hydrolytic  stability  and  no  microscopic 
examinations  were  made  on  storage  tests  conducted  at  100°F,  the  micro¬ 
scopic  examinations  on  all  70°F  storage  samples  of  this  lubricant  showed 
no  microbiological  activity  while  all  the  other  fluids  showed  some 
support  for  microbiological  activity  at  this  temperature. 


12 


AFWAL -TR -S3- 2007 


All  fluids  formed  a  scum  or  emulsion  at  the  oil-water  interface  for 
those  systems  containing  free  water.  Formation  of  these  scums  or 
emulsions  did  not  require  microbiological  activity  for  all  lubricants 
investigated. 
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SECTION  V 

CONCLUSIONS  AND  RECOMMENDATIONS 

This  study  has  shown  that  the  two  parameters  most  effecting  long-term 
storage  of  turbine  lubricants  in  non-sealed  systems  are  temperature  and 
free  water  or  high  humidity.  As  the  storage  temperature  increases,  the 
rate  of  lubricant  hydrolysis  rapidly  increases  and  is  the  major  mechanism 
for  lubricant  degradation  under  these  conditions.  One  MIL-L-7808  lubricant 
showed  superior  hydrolytic  stability  in  comparison  to  the  other  test 
lubricants  but  not  of  sufficient  degree  to  provide  16  months  storage  under 
high  moisture  conditions  at  a  temperature  of  100°F. 

Microbiological  activity  did  not  significantly  effect  the  rate  of 
lubricant  degradation.  The  presence  of  microbiological  activity  did,  in 
some  cases,  contribute  to  the  scum,  sludge  and  emulsions  forming  at 
lubricant-water  interfaces.  This  type  of  material  has  the  capability  of 
plugging  small  oil  orifices  or  filters. 

The  corrosion  inhibited  fluid  consisting  of  a  MIL-L-7808  fluid  plus 
barium  dinonylnaphthalene  sulfonate  showed  less  storage  stability  than 
the  other  lubricants  and  did  not  display  any  microbiological  inhibiting 
characteristics. 

Future  development  of  ester  type  lubricants  for  use  under 
conditions  of  high  humidity  and  long-term  storage  should  include  studies 
for  improving  the  hydrolytic  stability  of  current  turbine  engine 
lubricants. 
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TA8LE  3 

TOTAL  ACID  NUMBER  DATA  FOR  TEST  SYSTEM  A-l 

Storage  Conditions  -  Closed  Glass  Bottles,  Free  Water,  70°F  (21°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

e m 

MIL-L-7808 

1M-1 

.08 

.61 

.13 

eb 

MIL-L-7806 

IN-1 

.11 

.25 

.14 

Q 

MIL-L-7808 

15E-1 

.11 

.21 

.24 

H 

MIL-L-7808 

11E-1 

.13 

.05 

.03 

-5 

MIL-L-23699 

0-9A-4 

.44 

1.18 

5.41 

-6 

MIL-C-8188 

1M-1  plus 

.33 

.50 

.62 

Corrosion  Inhibitor 

TABLE  4 

TOTAL  ACIO  NUMBER  DATA  FOR  TEST  SYSTEM  A-2 

Storage  Conditions  -  Closed  Glass  Bottles,  Free  Water,  100°F  (37.8°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

B 

MIL-L-7808 

1M-1 

.08 

5.48 

98.78 

MIL-L-7808 

IN-1 

.11 

.66 

117.42 

■I 

MIL-L-7808 

15E-1 

.11 

.23 

29.36 

B 

MIL-L-7808 

11E-1 

.13 

.52 

2.72 

-5 

MIL-L-23699 

0-9  A- 4 

.44 

101.50 

* 

-6 

MIL-C-8188 

1M-1  plus 

Corrosion  Inhibitor 

.33 

32.29 

* 

‘Test  terminated  after  six  months  due  to  extreme  offensive  odor. 
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TABLE  5 

TOTAL  ACID  NUMBER  DATA  FOR  TEST  SYSTEM  B-l 

Storage  Conditions  -  Open  Class  Beakers,  100H  Relative  Humidity,  70  F  (21°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QL'AL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

-1 

MIL-L-7808 

1M-1 

.08 

.69 

.  22 

-2 

MIL-L-7808 

IN— 1 

.11 

.05 

.24 

-3 

MIL-L-7808 

15E-1 

.11 

.03 

.04 

-A 

MIL-L-7808 

11E-1 

.13 

.05 

.18 

-5 

MIL-L-23699 

0-9A-4 

.44 

2.57 

22.89 

-6 

MII-C-G1S8 

1M-1  plus 

Corrosion  Inhibitor 

.33 

.31 

.42 

TABLE  6 

TOTAL  ACID  NUMBER  DATA  FOR  TEST  SYSTEM  B-2 

Storage  Conditions  -  Open  Glass  Beakers,  1 OOZ  Relative  Humidity,  100°F  (37.8°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

■ 

MIL-L-7808 

1M-1 

.08 

69.26 

k 

MIL-L-7808 

IN-1 

.11 

34.31 

* 

B 

MIL-L-7808 

15E-1 

.11 

4.52 

116.77 

H 

MIL-L-7808 

HE- 1 

.13 

3.76 

46.34 

-5 

MIL-L-23699 

0-9  A- 4 

.44 

145.47 

* 

-6 

MIL-C-8188 

1M-1  plus 

.33 

30.18 

* 

Corrosion  Inhibitor 

*Test  terminated  after  six  months  due  to  extreme  offensive  odor. 
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TABLE  5 

TOTAL  ACID  NUMBER  DATA  FOR  TEST  SYSTEM  B-l 

Storage  Conditions  -  Open  Glass  Beakers,  100%  Relative  Humidity,  70°F  (21°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

■ 

MIL-L-7808 

1M-1 

.08 

.69 

.22 

MIL-L-7808 

IN-1 

.11 

.05 

.24 

E9 

MIL-L-7808 

15E-1 

.11 

.03 

.04 

Bfl 

MIL-L-7808 

11E-1 

.13 

.05 

.18 

-5 

MIL-L-23699 

0-9A-4 

.44 

2.57 

22.89 

-6 

MII-C-C1S8 

1M-1  plus 

Corrosion  Inhibitor 

.33 

.31 

.42 

TABLE  6 

TOTAL  ACID  NUMBER  DATA  FOR  TEST  SYSTEM  B-2 

Storage  Conditions  -  Open  Glass  Beakers,  100%  Relative  Humidity,  100°F  (37.8°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

-1 

MIL-L-7808 

1M-1 

.08 

69.26 

* 

-2 

MIL-L-7808 

IN-1 

.11 

34.31 

* 

-3 

MIL-L-7808 

15E-1 

.11 

4.52 

116.77 

-4 

MIL-L-7808 

11E-1 

.13 

3.76 

46.34 

-5 

MIL-L-23699 

0-9A-4 

.44 

145.47 

* 

-6 

MIL-C-8188 

1M-1  plus 

.33 

30.18 

* 

Corrosion  Inhibitor 

♦Test  terminated  after  six  months  due  to  extreme  offensive  odor. 
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TABLE  7 

TOTAL  ACID  NUMBER  OATA  FOR  CONTROL  SYSTEM  C-I 

Storage  Conditions  -  Closed  Class  Bottles,  70°F  t21°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 

16  MONTHS 

-1 

MIL-L-7808 

1M-1 

.03 

.11 

_  "1 

MIL-L-7808 

IN-1 

.05 

.12 

-3 

MIL-L-7808 

15E-1 

•ii 

0.00 

0.00 

-4 

MIL-L-7808 

11E-1 

.13 

.05 

.13 

-5 

MIL-L-23699 

0-9A-4 

.44 

.45 

.  54 

-6 

MIL-C-8188 

1M-1  plus 

.33 

.30 

.35 

Corrosion  Inhibitor 

TABLE  8 

TOTAL  ACID  NUMBER  OATA  FOR  CONTROL  SYSTEM  C-2 

Storage  Conditions  -  Closed  Metal  Cans,  70°T'  (21°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

-1 

MIL-L-7808 

1M-1 

.08 

.51 

.16 

-2 

MIL-L-7808 

IN-1 

.11 

.05 

.13 

-3 

MIL-L-7808 

15E-1 

.11 

.22 

.02 

-4 

MIL-L-7808 

11E-1 

.13 

.14 

.11 

-5 

MIL-L-23699 

0-9A-4 

.44 

.87 

2.55 

-6 

MIL-C-8188 

IM-1  plus 

.33 

.66 

.32 

Corrosion  Inhibitor 

8 


AFWAL-TR-83- 2007 


TABLE  9 

TOTAL  ACID  NUMBER  DATA  FOR  CONTROL  SYSTEM  C-3 

Storage  Conditions  -  Closed  Glass  Bottles,  1Q0°F  (37.8°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

n 

MIL- L- 7808 

1M-1 

.08 

.46 

.25 

BS 

MIL-L-7808 

IN-1 

.11 

.08 

.14 

B 

MIL-L-78C8 

15E-1 

.11 

.03 

.04 

B 

MIL-L-7808 

11E-1 

.13 

.16 

.14 

-5 

MIL-L-23699 

0-9A-4 

.44 

.52 

.82 

-6 

MIL-C-8188 

1M-1  plus 

.33 

.92 

.46 

Corrosion  Inhibitor 

TABLE  10 

TOTAL  ACID  NUMBER  DATA  FOR  CONTROL  SYSTEM  C-4 

Storage  Conditons  -  Closed  Metal  Cans,  100°F  (37.8°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

n 

MIL-L-7808 

1M-1 

.08 

.24 

.52 

MIL-L-7808 

IN-1 

.11 

.29 

.21 

MIL-L-7808 

15E-1 

.11 

.11 

.18 

B 

MIL-L-7808 

11E-1 

.13 

.16 

.13 

-5 

MIL-L-23699 

0-9  A- 4 

.44 

2.00 

3.83 

-6 

MIL-C-8188 

1M-1  plus 

Corrosion  Inhibitor 

.33 

.86 

.60 

AFWAL-TR-83-2007 


TABLE  11 

TOTAL  ACID  NUMBER  DATA  FOR  CONTROL  SYSTEM  C-5 

Storage  Conditions-  Open  Glass  Bottles,  70°F  (21°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

-1 

MIL-L-7808 

1M-1 

.08 

.37 

.13 

-2 

MIL-L-7808 

IN-1 

.11 

.08 

.1A 

-3 

MIL-L-7808 

15E-1 

.11 

0.00 

.02 

-A 

MIL-L-7808 

11E-1 

.13 

.27 

.08 

-5 

MIL-L-23699 

0-9 A- A 

•  AA 

.66 

.85 

-6 

MIL-C-8188 

1M-1  plus 

Corrosion  Inhibitor 

.33 

.72 

.33 

TABLE  12 

TOTAL  ACID  NUMBER  DATA  FOR  CONTROL  SYSTEM  C-6 

Storage  Conditions  -  Open  Metal  Cans,  70°F  (21°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

HR 

MIL-L-7808 

1M-1 

.08 

.36 

•  1A 

WM 

MIL-L-7808 

IN-1 

.11 

.11 

.13 

1  1 

MIL-L-7808 

15E-1 

.11 

.03 

.02 

1  1 

MIL-L-7808 

11E-1 

.13 

.  2A 

.09 

-5 

MIL-L-23699 

0-9A-A 

•  AA 

1.52 

2.76 

-6 

MIL-C-8188 

1M-1  plus 

Corrosion  Inhibitor 

.33 

.66 

.22 

AFWAL-TR-83-2007 


TABLE  13 

TOTAL  ACID  NUMBER  DATA  FOR  CONTROL  SYSTEM  C-7 

Storage  Conditions-  Open  Glass  Bottles,  100°F  (37.8°C) 


I 


TEST 

7IL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

B 

MIL- L- 7808 

1M-1 

.08 

.19 

.45 

E| 

MIL-L- 7808 

IN-1 

.11 

.11 

.17 

H 

MIL-L-7808 

15E-1 

.11 

0.00 

.14 

EK 

MIL-L-7808 

11E-1 

.13 

.11 

.16 

-5 

MIL-L-23699 

0-9A-4 

.44 

2.15 

15.22 

-6 

MIL-C-8188 

1M-1  plus 

Corrosion  Inhibitor 

.33 

.25 

.34 

TA8LE  14 

TOTAL  ACID  NUMBER  DATA  FOR  CONTROL  SYSTEM  C-8 

Storage  Conditions  -  Open  Metal  Cans,  100°F  (37.8°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

B 

MIL-L-7808 

1M-1 

.08 

.14 

1.56 

KB 

MIL-L-7808 

IN-1 

.11 

.05 

.15 

KB 

MIL-L-7808 

15E-1 

.11 

0.00 

.01 

El 

MIL-L-7808 

11E-1 

.13 

.25 

.16 

-5 

MIL-L-23699 

0-9A-4 

.44 

4.81 

14.67 

-6 

MIL-C-8188 

1M-1  plus 

Corrosion  Inhibitor 

.33 

.22 

.60 
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TABLE  15 

TOTAL  ACID  NUMBER  FOR  TEST  SYSTEM  0-1 

Storage  Conditions  -  Closed  Glass  Bottles,  Free  Water,  70  F  (21  C) ,  Innoculated  with  OP-1/--1 


TEST 

uIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

n 

MIL-L-7808 

1M-1 

.08 

.14 

.35 

ffl 

MIL-L- 7808 

IN-1 

.11 

0.00 

.14 

MIL-L-7808 

15E-1 

.11 

0.00 

.23 

b 

MIL-L-7808 

11E-1 

.13 

0.00 

.06 

-5 

M1L-L-23699 

0-9A-4 

.44 

1.23 

5.66 

-6 

MIL-C-8188 

1M-1  plus 

.33 

.25 

.53 

Corrosion  Inhibitor 

TABLE  16 

TOTAL  ACID  NUMBER  FOR  TEST  SYSTEM  0-2 

Storage  Conditions  -  Closed  Glass  Bottles,  Free  Water,  100°F  (37.8  C) ,  Innoculated  with  OP-172-1 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

H 

MIL-L-7808 

1M-1 

.08 

12.15 

114.57 

B 

MIL-L-7808 

IN-1 

.11 

1.10 

122.15 

Bfl 

MIL-L-7808 

15E-1 

.11' 

.43 

55.44 

B 

MIL-L-7808 

11E-1 

.13 

.52 

4.76 

-5 

MIL-L-23699 

0-9A-4 

.44 

154.16 

* 

-6 

MIL-C-8188 

1M-1  plus 

Corrosion  Inhibitor 

.33 

44.58 

* 

♦Test  terminated  after  six  months  due  to  extreme  offensive  odor. 


22 


AFWAL- TR-83-2007 


TABLE  17 

TOTAL  ACID  NUMBER  DATA  FOR  TEST  SYSTEM  D-3 

Scorage  Conditions  -  Open  Glass  Bottles,  Free  Water,  100°F  (37.8°C)  Innoculated  with  OP-172-1 


TEST 

OIL 

NUMBER 


M1L-L-7808 

MIL-L-7808 

M1L-L-7808 

MIL-L-7808 

MIL-L-23699 

MIL-C-8188 


QIJAL 

NUMBER 


1M-1 
IN-1 
15E-1 
11E-1 
0-9  A- 4 
1M-1  plus 

Corrosion  Inhibitor 


END  OF  TEST 
16  MONTHS 


2 

.27 

.41 

.14 

,11 

123 

.07 

3 

.81 

*lest  terminated  after  six  months  due  to  extreme  offensive  odor. 

TABLE  18 

TOTAL  ACID  NUMBER  DATA  FOR  TEST  SYSTEM  E-l 

Storage  Conditions  -  Open  Class  Beakers,  100 7.  Relative  Humidity,  70°F  (21°C),  Innoculated  With  OP-172-1 


MIL-L-7808 

MIL-L-7808 

MIL-L-7608 

MIL-L-7808 

MIL-L-23699 

MIL-C-8188 


QUAL 

NUMBER 


1M-1 
IN-1 
15E-1 
11E-1 
0-9A-4 
1M-1  plus 

Corrosion  Inhibitor 


END  OF  TEST 
16  MONTHS 


AFWAL- TR-83-2007 


TABLE  19 

TOTAL  ACID  NUMBER  DATA  FOR  TEST  SYSTEM  E-2 
Storage  Conditions  -  Open  Glass  Beakers,  100%  Relative  Humidity 
100°F  (37 . 8°C) ,  Innoculated  With  OP-172-1 


■ 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

B 

MIL-L-7808 

1M-1 

.08 

76.88 

it 

KB 

MIL-L-7808 

IN-1 

.11 

54.70 

•/* 

H 

MIL-L-7808 

15E-1 

.11 

8.33 

116.46 

H 

MIL-L-7808 

11E-1 

.13 

5.26 

55.93 

-5 

MIL-L-23699 

0-9 A- 4 

.44 

147.82 

* 

-6 

MIL-C-8188 

1M-1  plus 

Corrosion  Inhibitor 

.33 

30.24 

* 

♦Test  terminated  after  six  months  due  to  extreme  offensive  odor. 

TA8LE  20 

TOTAL  ACID  NUMBER  DATA  FCR  TEST  SYSTEM  E-3 

Storage  Conditions  -  Closed  Glass  Bottles,  No  Free  Water,  100°F  (37 . 8°C) ,  Innoculated  Kith  OP-17 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

6  MONTHS 

END  OF  TEST 
16  MONTHS 

B 

MIL-L-7808 

1M-1 

.08 

.17 

.37 

KB 

MIL-L-7808 

IN-1 

.11 

.11 

.31 

mm 

MIL-L-7808 

15E-1 

.11 

0.00 

.20 

Wm 

MIL-L-7808 

11E-1 

.13 

.14 

.34 

-5 

MIL-L-23699 

0-9A-4 

.44 

.52 

.99 

-6 

MIL-C-8188 

1M-1  plus 

.33 

.31 

.51 

Corrosion  Inhibitor 
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TABLE  21 

COBRA  DATA  FOR  TEST  SYSTEM  A-l 

Storage  Conditions  -  Closed  Class  Bottles,  Free  Water,  70°F  (21°C) 


I 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

MIL-L-7808 

1M-1 

A 

4 

7 

6 

mm 

B 

6 

mm 

MIL-L-7808 

IN-1 

4 

4 

5 

5 

B 

5 

B 

MIL-L-7808 

15E-1 

4 

4 

6 

5 

B 

H 

4 

B 

MIL-L-7808 

11E-1 

4 

5 

5 

5 

B 

mm 

4 

-5 

MIL-L-23699 

0-9A-4 

4 

5 

5 

5 

5 

1 9 

4 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

11 

20 

24 

24 

19 

40 

39 

TA8LE  22 


COBRA  DATA  FOR  TEST  SYSTEM  A-2 

Storage  Conditions  -  Closed  Class  Bottles,  Free  Water,  100°F  (378°C) 


■BB 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

i 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

B 

MIL-L-7808 

1M-1 

mm 

n 

6 

5 

8 

200+ 

200+ 

B 

MIL-L-7808 

IN-1 

i 

B 

4 

6 

5  • 

200+ 

200+ 

B 

MIL-L-7808 

15E-1 

■ 

4 

4 

4 

59 

200+ 

B 

MIL-L-7808 

11E-1 

■ 

.  1 

5 

4 

4 

4 

4 

-5 

MIL-L-23699 

0-9 A- 4 

MSb 

6 

27 

200+ 

200+ 

★ 

* 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

ii 

15 

31 

39 

193 

* 

* 

♦Test  terminated  after  six  months  due  to  extreme  offensive  odor. 
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TABLE  23 

COBRA  DATA  FOR  TEST  SYSTEM  B-l 


Storage  Conditions  -  Open  Glass  Beakers,  100%  Relative  Humidity,  70°F  (21°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QL'AL 

NUMBER 

INITIAL 

i 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

B 

M1L-L-7808 

1M-1 

B 

4 

5 

5 

5 

5 

5 

BB 

MIL-L-7808 

IN-1 

Kb 

4 

5 

5 

5 

5 

5 

bB 

MIL-L-7808 

15E-1 

Kb 

4 

5 

5 

5 

4 

5 

1  ■ 

MIL-L-7808 

11E-1 

Kb 

4 

6 

5 

5 

4 

5 

-5 

MIL-L-23699 

0-9A-4 

Kl 

5 

6 

5 

5 

200+ 

200+ 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

ii 

21 

25 

24 

16 

16 

22 

TABLE  24 

COBRA  DATA  FOR  TEST  SYSTEM  B-2 

Storage  Conditions  -  Open  Glass  Beakers,  100%  Relative  Humidity,  100°F  (37.8°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

i 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

B 

MIL-L-7808 

1M-1 

B 

B 

4 

9 

200+ 

* 

* 

MIL-L-7808 

IN-1 

Kl 

Kl 

5 

5 

154 

* 

* 

KK 

MIL-L-7808 

15E-1 

H 

B 

4 

5 

5 

200+ 

200+ 

KK 

MIL-L-7808 

11E-1 

Kl 

ill 

4 

4 

5 

60 

71 

-5 

MIL-L-23699 

0-9A-4 

10 

173 

200+ 

200+ 

* 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

ii 

23 

25 

24 

179 

| 

* 

*Test  terminated  after  six  months  due  to  extreme  offensive  odot . 
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TABLE  25 

COBRA  DATA  FOR  CONTROL  SYSTEM  C-l 


Storage  Conditions  -  Closed  Glass  Bottles,  70°F  (21°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

i 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

B 

MIL-L-7808 

1M-1 

BHB 

n 

5 

BB 

mm 

B 

■■ 

BB 

MIL-L-7808 

IN-1 

1 

m 

5 

■ 

B 

H 

MIL-L-7808 

15E-1 

o 

5 

Kfl 

B 

'  ■-  ■ 

MIL-L-7808 

11E-1 

1 1 ' 

mm 

5 

l 

■ 

B 

-5 

MIL-L-23699 

0-9 A- 4 

H 

5 

i  I 

B 

B 

■BBB 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

ii 

15 

18 

16 

15 

15 

15 

TABLE  26 


COBRA  DATA  FOR  CONTROL  SYSTEM  C-2 

Storage  Conditions  -  Closed  Metal  Cans,  70°F  (21°C) 


B 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

i 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

-i 

MIL-L-7808 

1M-1 

1 

B 

■gl 

B 

B 

B 

-2 

MIL-L-7808 

IN-1 

1  1 

B 

B 

-3 

MIL-L-7808 

15E-1 

■  1 

H 

1  1 

B 

B 

B 

-4 

MIL-L-7808 

11E-1 

BE  ”1 

ES 

B  I 

B 

B 

B 

-5 

MIL-L-23699 

0-9A-4 

1 

mm 

5 

mm 

Wm. 

B 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

ii 

15 

16 

16 

16 

16 

16 
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TABLE  27 

COBRA  DATA  FOR  CONTROL  SYSTEM  C-3 

Storage  Conditions  -  Closed  Glass  Bottles,  100°F  (37.8°C) 


OIL 

TYPE 

QUAL 

NUMBER 

MIL-L-7808 

m 

MIL-L-780S 

1NL 

MIL-L-7808 

15E-1 

MIL-L-7808 

11E-1 

MIL-L-23699 

0-9A-4 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

TABLE  28 

COBRA  OATA  FOR  CONTROL  SYSTEM  C-4 

Storage  Conditions  -  Closed  Metal  Cans,  100°F  (37.8°C) 


TEST 

OIL 

NUMBER 


OIL 

TYPE 

QUAL 

NUMBER 

MIL-L-7808 

1M-1 

MIL-L-7808 

IN-1 

MIL-L-7808 

15E-1  . 

MIL-L-7808 

11E-1 

MIL-L-23699 

0-9A-4 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

28 
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I 


TABLE  29 


COBRA  DATA  FOR  CONTROL  SYSTEM  C-5 
Storage  Conditi ons  -  Open  Glass  Bottles,  70  F  (21  C) 


TA8LE  30 


COBRA  DATA  FOR  CONTROL  SYSTEM  C-6 
Storage  Conditions  -  Open  Metal  Cans,  70°F  (2fc) 


29 


I 
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TABLE  31 

C08RA  DATA  FOR  CONTROL  SYSTEM  C-7 


Storage  Conditions  -  Open  Glass  Bottles,  100°F  (37.8°C) 


TEST 

OIL 

NLMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

i 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

m 

MIL-L-7808 

1M-1 

m 

mm 

mm 

mm 

4 

B 

MIL-L-7808 

IN-1 

B 

H 

H 

4 

B 

MIL-L-7808 

15E-1 

19 

B 

4 

19 

MIL-L-7808 

11E-1 

■HI 

I 

4 

-5 

MIL-L-23699 

0-9A-4 

B 

B 

S3  1 

5 

24 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tors 

ii 

12 

14 

16 

13 

12 

TABLE  32 

COBRA  DATA  FOR  CONTROL  SYSTEM  C-8 


Storage  Conditions  -  Open  Metal  Cans,  100°F  (37.8°C) 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

i 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

-1 

MIL-L-7808 

1M-1 

mm 

n 

B 

■ 

1 

-2 

MIL-L-7808 

IN-1 

B 

■ 

1 

m 

B 

-3 

MIL-L-7808 

15E-1 

B 

B 

B 

1  1 

■ 

-4 

MIL-L-7808 

11E-1 

19 

B 

19 

I 

-5 

MIL-L-23699 

0-9A-4 

1  1 

1 

5 

8 

31 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

ii 

ii 

15 

16 

19 

12 

30 
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I 

I 


f 


TABLE  33 

COBRA  DATA  FOR  TEST  SYSTEM  D-l 


Storage  Conditions  -  Closed  Class  Bottles, 
Free  Water,  70°F  (21°C)  Innoculated  with  OP-172-1 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

i 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

MIL-L-7808 

1M-1 

n 

" 

4 

6 

5 

5 

4 

4 

MIL-L-7808 

IN-1 

4 

6 

5 

5 

4 

4 

MIL-L-7808 

15E-1 

HR 

5 

6 

5 

5 

4 

4 

M* 

MIL-L-7808 

11E-1 

B 

5 

5 

5 

5 

4 

4 

-5 

MIL-L-2  3699 

0-9A-4 

I 

5 

7 

6 

5 

37 

42 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

ii 

25 

24 

24 

19 

25 

26 

TA8LE  34 


COBRA  OATA  FOR  TEST  SYSTEM  D-2 

Storage  Conditions  -  Closed  Glass  Bottles, 

Free  Water,  100°F  (37.8°C)  Innoculated  with  OP-172-1 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

i 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

n 

MIL-L-7808 

1M-1 

5 

Bl 

5 

11 

200+ 

200+ 

MIL-L-7808 

IN-1 

4 

5 

6 

200+ 

200+ 

MIL-L-7808 

15E-1 

H 

5 

4 

4 

200+ 

200+ 

1m 

MIL-L-7808 

11E-1 

m 

4 

1 1 

4 

4 

4 

200+ 

-5 

MIL-L-23699 

0-9A-4 

7 

42 

?00+ 

200+ 

* 

* 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

ii 

20 

23 

39 

200+ 

* 

* 

*Test  terminated  after  six  months  due  to  extreme  offensive  odor. 
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TABLE  35 


COBRA  DATA  FOR  TEST  SYSTEM  D-3 

Storage  Conditions  -  Open  Class  Bottles,  Free  Water,  100°F  (37.8°C)  Innoculated  with  OP-172-1 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

B 

MIL-L-7808 

1M-1 

B 

n 

m 

5 

96 

82 

fl 

MIL-L-7808 

IN-1 

B 

69 

4 

82 

95 

B 

MIL-L-7808 

15E-1 

.1 

n 

4 

4 

5 

B 

MIL-L-7808 

11E-1 

1 

ill 

B 

B 

4 

4 

5 

-5 

MIL-L-23699 

0-9A-4 

5 

9 

54 

200  + 

* 

* 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

11 

13 

16 

17 

33 

200  + 

200  + 

TABLE  36 


COBRA  DATA  FOR  TEST  SYSTEM  E-l 

Storage  Conditions  -  Open  Glass  Beakers,  100%  Relative  Humidity,  70°F  (21°C)  Innoculated  with  OP-172 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

B 

MIL-L-7808 

1M-1 

4 

5 

5 

5 

5 

4 

4 

MIL-L-7808 

IN-1 

4 

4 

5 

5 

5 

4 

4 

B 

MIL-L-7808 

15E-1 

4 

5 

6 

5 

5 

4 

4 

EH 

MIL-L-7808 

11E-1 

4 

5 

6 

6 

5 

4 

4 

-5 

MIL-l-23699 

0-9 A- 4 

4 

6 

6 

6 

6 

200  + 

200  + 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

11 

23 

27 

24 

16 

18 

21 

♦Test 

terminated  al 

:ter  six 

months  due 

to  extre 

me  of  fens 

live  odor 
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TABLE  37 

COBRA  DATA  FOR  TEST  SYSTEM  E-2 


Storage  Conditions  -  Open  Glass  Beakers,  100%  Relative  Humidity 
100°F  (37.8°C)  Innoculated  with  OP-172-1 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

B 

MIL-L-7808 

1M-1 

jg» 

6 

14 

200  + 

* 

* 

B 

MIL-L-7808 

IN-1 

IB 

5 

6 

200  + 

* 

* 

B 

MIL-L-7808 

15E-1 

^B 

■ 

5 

5 

8 

200  + 

200  + 

MIL-L-7808 

11E-1 

1 

5 

4 

3 

37 

40 

-5 

MIL-L-23699 

0-9A-4 

13 

193 

200  + 

200  + 

* 

A 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibi¬ 

tor 

11 

23 

23 

29 

161 

* 

* 

*Test  terminated  after  six  months  due  to  extreme  offensive  odor. 


.  TABLE  38 

COBRA  DATA  FOR  TEST  SYSTEM  E-3 

Storage  Conditions  -  Closed  Glass  Bottles,  No  Free  Water,  100°F  (37 . 8°C)  Innoculated  with  OP.172-1 


TEST 

OIL 

NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

H 

MIL-L-7808 

1M-1 

■DHj 

B 

mm 

mm 

MM 

■Bi 

■I 

B 

MIL-L-7808 

IN-1 

Bi 

b 

■ 

B 

B 

B 

B 

MIL-L-7808 

15E-1 

1. 

B 

H 

B 

m 

MIL-L-7808 

11E-1 

B 

B 

B 

I 

B 

-5 

MIL-L-23699 

0-9A-4 

Ibb 

I 

1 

H 

5 

■1 

91 

-6 

MIL-C-8188 

1M-1 

plus 

corro¬ 

sion 

inhibl- 

11 

13 

15 

15 

16 

12 

18 

33 


TABLE  39 


VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  TEST  SYSTEM  A- I 
STORACE  CONDITIONS  -  CLOSED  CLASS  BOTTLES,  FREE  WATER,  70° F  (2l°C) 


Ql'AL 

i 

mb mm 

Mm 

6 

11 

16 

NUMBER 

INITIAL 

MONTHS 

MONTHS 

MONTHS 

1M-1 

Clear  & 

Cloudy 

Cloudy 

Cloudy 

Cloudy 

Cloudy,  Cottony. 

Cloudy,  Cottony. 

Bright 

Cottony. 

Cottony. 

Cotton**. 

Cottony. 

Scum  at  Oil/Water 

Scum  at  011/Water 

Material 

Material 

Material 

Scum  at 

Interface. 

Inter  face . 

in  Water 

In  Water 

in  Water 

011/Wacer 

Sweet 

Sweet 

Layer. 

Layer. 

Layer. 

Interface 

♦Several  Types  of 

Live  Motile  Micro- 

Sweet 

organisms.  Bacterial  or  Fungal  Filaments 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

present  also. 

IN-1 

Clear  6 

Cloudy 

Cloudy 

Cloudy 

Cloudy 

Cloudy  Scum  at 

Cloudy  Scum  at 

Bright 

Small 

Small 

Scum  at 

Scum  at 

Oil/Water  Inter- 

Oil/Water  Inter- 

Amt  of 

Amt  of 

Oil/Wa- 

Oil/Wa- 

face . 

face . 

Scum  at 

Scum  at 

ter  In- 

ter  In- 

Sweet 

Sweet 

Oil/Wa- 

Oil/Wa- 

terface. 

terface 

ter  In- 

ter  In- 

ter  face. 

terface . 

♦No  live  motiie  microorganisms  noticed 

Sweet 

but  microbiological  debris  present. 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

15E-1 

Clear  & 

Cloudy 

Cloudy 

Cloudy 

Cloudy 

Cloudy  Scum  at 

Cloudy  Scum  at 

Bright 

Scum  at 

Scum  at 

Scum  at 

Scum  at 

Oil/Water  Inter- 

Oil/Water  Inter- 

Oil/Wa- 

Oil/Va- 

Oil/Wa- 

Oil/Wa- 

face. 

face. 

ter  In- 

ter  In- 

ter  In- 

ter  In- 

Sweet 

Sweet 

terface. 

terface. 

terface. 

terface. 

Sediment 

Sediment 

Sediment 

Sediment 

on 

on 

on 

on 

♦No  microrganisras 

no  deed. 

Bottom 

Bottom 

Bottom 

Bottom 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

lli-1 

Clear  & 

Cloudy 

Cloudy 

Cloudy 

Cloudy 

Cloudy  Scum  at 

Cloudy  Scun  at 

Bright 

Scum  at 

Scum  at 

Scum  at 

Scum  at 

Oil/Water  Inter- 

011/Water  Inter- 

Oil/Wa- 

Oil/Wa- 

Oil/Wa- 

Oil/Wa- 

face. 

face. 

ter  In¬ 
terface 

ter  In¬ 
terface 

ter  In- 

ter  In- 

Sweet 

Sweet 

terface 

terface 

♦Several  types  of 

live  motile  nuerror  gan- 

Sweet 

isms.  Bacterial 

or  fungal  filaments 

Odor 

— 

Sweet 

Sweet 

Sweet 

Sweet 

present  also. 

0-9A-4 

Cleat  & 

Cloudy 

Cloudy 

Cloudy 

Very  Cloudy. 

Very  Cloudy. 

Bright 

Dark 

Scum  at 

Scum  at 

Scum  at  Inter- 

Scum  at  Inter- 

Spots 

Oil/Wa- 

Oil/Wa- 

face . 

face. 

at  Oil/ 
Water 

at  Oil/ 
Water 

ter  In¬ 
face. 

ter  In- 

Semi-Sweet 

Semi-Sweet 

face . 

Inter- 

Inter- 

face. 

face. 

♦No  microorganisms  noticed. 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

lM-1 

Clear  & 

Slightly 

Slightly 

Slightly 

Slightly 

Slightly  Cloudy. 

Slightly  Cloudy. 

plus 

Bright 

Cloudy 

Cloudy 

Cloudy 

Cloudy 

Scum  at  Inter- 

Scum  at  Inter- 

Corro- 

Scum  at 

Scum 

Scum  at 

Scum  at 

face  Microbe 

face  Microbe 

sion 

Oil/Va- 

Oil/Wa- 

Oil/Wa- 

Oll/Wa- 

Colonies. 

Colonies . 

Inhib- 

ter  In¬ 
terface 

ter  In¬ 
terface 

ter  In- 

ter  In- 

Sweet 

Sweet 

* 

torface 

terface 

Approxi- 

Black 

Microbe 

Microbe 

mately 

Colonies 

Colonics 

Colonies 

20  Black 

of  Mi- 

on  Bot- 

Becoming 

Fuzzy 

crobes 

tom  and 

Very 

♦Several  motile  types  of  microorganisms 

Colonies 

Present. 

at  Inter- 

Large  and 

and  filaments  of 

fungi  or  bacteria  present 

of  Mi¬ 
crobes 
Present . 

face. 

Puz2y . 

Sweat 

Odor 

Sweat 

Sweat 

Sweet 

Sweet 

DATA  (11  MONTHS). 
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TAbLE  AO 

VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  TEST  SYSTEM  A- 2 
STORAGE  CONDITIONS  -  CLOSED  CUSS  BOTTLES,  FREE  WATER,  100°F  (37.0°C) 


TEST  OIL 
NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

10 

MONTHS  • 

-1 

M1L-L-7808 

11 1-1 

Clear  & 
Bright 

Cloudy 

Cloudy 
Scum  at 
Oil/Wa¬ 
ter  In- 

Cloudy 

White 

Scum  at 
Oil/Wa- 

Cloudy,  Oil  Very 
Dark. 

Semi-Sour 

Cloudy,  Oil  Very 
Dark. 

Scm l-Sour 

Sweet 

Odor 

'  Sweet 

terface. 

Sweet 

ter  In¬ 
terface. 

Sweet 

♦Possible  fungal  or  bacterial  strand 
present.  Also  other  EicrobK'logita! 
debris.  No  motile  rlcroorganisms  p.est: 

-2 

M1L-L-7308 

IN-1 

Clear  & 
Bright 

Cloudy 
Scum  at 
Oil /Wa¬ 
ter  In¬ 
terface. 

Cloudy 
Scum  at 
Oil/Wa¬ 
ter  In¬ 
terface. 

Cloudy 

Scum  at 

Oil /Wa¬ 
ter  In¬ 
terface. 

Cloudy 

Scun  at 

Oil /Wa¬ 
ter  In¬ 
terface  . 

Opaque,  Oil  Very 
Dark  Scun  in  Water 
Layer . 

Rancid 

Opaque,  Oil  Vt ry 
Dark  Scum  in  Vain 
Layer . 

Rancid 

Sweet 

Odor 

Sweet 

Sediment 
Dispersed 
in  Oil 

Sweet 

Sweet 

Semi -Sour 

♦Large  amount  uf  possible  mi crobiolori- 
cal  debris  present.  No  motile  Micro¬ 
organisms  present. 

-3 

MIL-L-7808 

15E-1 

Clear  L  1 
Bright 

Cloudy  1 
Scum  at  ^ 
Oil/Wa-  1 
ter  In- 

Cloudy 
Scum  at 
Oil /Wa¬ 
ter  In- 

Cloudy 

Scum  at 

Oil /Wa¬ 
ter  In- 

Cloudy 

Scum  at 

Oil /Wa¬ 
ter  In- 

Slightly  Cloudy 
Scum  at  Oil/Water 
Interface.  , 

Semi-Sour 

Slightly  Cloudy 

Scum  ot  Oil /Water 
Interface. 

Ser.i-Sour 

Sweet 

Odor 

terface. 

Sweet 

terface. 

Sweet 

terface. 

Sweet 

terface. 

Semi-Sour 

♦No  live  motile  microorganisms  but 
microbiological  debris  present. 

-4 

M1L-L- 7808 

11E-1 

Clear  & 
Bright 

Cloudy 
Scum  at 
Oil/Wa¬ 
ter  In¬ 
terface. 

Sweet 

Cloudy 
Scum  at 
Oil/Va-  | 
ter  In¬ 
terface. 

Sweet 

Cloudy 

Scum  at 
rt«.l/Va- 
ter  In¬ 
terface. 

Sweet 

Cloudy 

Scum  at 

"11 /Wa¬ 
ter  In¬ 
terface. 

Sweet 

Cloudy.  Scum  at  ] 
Oil/Wdter  Inter¬ 
face. 

Sweet 

Cloudy.  Scum  at 
Oil/W'atet  Inter¬ 
face. 

Sweet 

Sweet 

Odor 

♦No  microorganisms  noticed.  Scum  seems 
to  be  emulsion.  Thousands  of  bubbles 
visible  under  scope. 

-5 

MlL-L-23699  1 

0-9A-4  1 

Clear  & 
Bright. 

Slightly 

Hazy. 

Scum  at 
Oil/Wa-  1 
ter  In¬ 
terface, 
Fuzzy 
Material 
in  Oil. 

Cloudy 

No  Scum 
at  Oil/ 
Water 
Inter¬ 
face. 

Cloudy 

Very 

Dark. 

No  Scum 
at  Oil/ 
Water  In¬ 
terface. 

Cloudy  1 

Very 

Dark.  j 

No  Scum 
at  Oil/ 
Water  In¬ 
terface. 

** 

A* 

Sweet 

Odor 

Seal-Sour 

Sour 

Ranc  id. 

Rancid 

* 

** 

-6 

MIL-C-8188 

1M-1 

plus 

Corro¬ 

sion 

Inhib- 

Clear  & 
Bright 

Cloudy 
Scun  at 
Oil /Wa¬ 
ter  In¬ 
terface. 

Cloudy 
Scum  at 
Oil/Wa¬ 
ter  In¬ 
terface. 

Cloudy 

Scum  at 

Oil /Wa¬ 
ter  In¬ 
ter  f  ace. 

Cloudy 

Scum  at 

Oil /Wa- 
'.er  In¬ 
terface. 

** 

.. 

itor 

White 
Sedlsnt 
in  Water 
Layer 

While 
Sediment 
in  Water 
Layer 

White 
Sediment 
in  Water 
Layer 

’ 

Sweet 

Odor 

Sweet 

Sweet 

Semi-Sour 

Rancid 

* 

a* ' 

**  TEST  TERMINATED  AFTER  SIX  MONTHS  DUE  TO  EXTREME  OFFENSIVE  ODOR. 
*  MICROSCOPIC  EXAM  DATA  (11  MONTHS). 
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VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  TEST  SYSTEM  B-l 
STORAGE  CONDI  I  IONS  -  OPEN  GLASS  BEAKERS.  100"  RELATIVE  HUMIDITY.  70°F  (21 ’C) 


SI ightl / 
Cloudy 

Sediment 


Slightly 

Cloudy 

Sediment 

on 

Bottom 


Clear  J 
•  Bright 

Slightly 

Cloudy 

Sediment 

on 

Bottom 

Sweet 

Odor 

Sweet 

Clear  A 
Bri ght 

SI ightly 
Cloudy 

Sweet 

Odor 

Sweet 

Clear  & 
Bright 

Cloudy 

Sediment 

on 

Bottom 

Sweet 

Odor 

Sweet 

Clear  & 
Bright 

Sweet 

Odor 

Slightly 
Cloudy 
Sediment 
Scum  and 
Water  on 
Bottom. 

Sweet 

Clear  & 
Bright 

Clear  & 
Bright 

Sweet 

Odor 

Semi -Sour 

Clear  & 
Bri ght 

Si  i  i  htly 

C 1 oudy 

Sediment 

on 

8ottom 

Sweet 

Odor 

Sweet 

1 1 

16 

MONTHS 

MONTHS 

Slightly 
Cloudy 
Sediment  | 
on 

Cloudy,  Sediment 
ana  Scum  on  Bot¬ 
tom. 

Sweet 

Slightly  Cloudy 
Sediment  and  Scum 
on  Bottom. 

Sweet 

Bottom 

•Few  mutile  mi croorgam  sms  present. 

Possible  fungi  or  bacterial  strands 

Sweet 

present. 

Clear  A  Bright 

Clear  and  Bright 

Sediment  on  Bot- 

Sediment  on  Bot- 

tom. 

tom . 

Sweet 

Sweet 

•No  live  motile  mi  croorgamsms  Out 
possiole  microbiological  debris 
present. 


Sediment 

on 

Bottom 


Cloudy  Slightly 
Sediment  Sediment 


Slightly  Cloudy 

Sediment/Water 

Droplets/Microbia 


Slightly  Cloudy 

Sediment/Water 

Droplets/Microbial 


Sweet 

Sweet 

Cloudy 

Sediment, 

Sediment , 

Scum  and 

and  Water 

Water 

Droplets 

Dropl ets 
on  Bottom 

on  Bottom 

Colonies  on  Bottoni  Colonies  on  Bottom 
Sweet  Sweet 


•Live  microorgani sms  and  microbiolog¬ 
ical  debris  present.  Visible  black 
colonies  of  bacteria  or  fungi  on 
bottom  of  beaker. 


Slightly  Slightly 


SI  ightly 
Cloudy 


Semi -Sour  Semi -Sour  Sour 


Cloudy,  Sediment 
Scum  and  Water 
Droplets  on  3ottom 
Sweet 

SI ightly  Cloudy 
Scum  and  Sediment 
on  bottom . 

Sweet 

•No  live  motile  mi croorgan i sms  .  Pre¬ 
sence  of  otner  microoes  evident. 

Clear  &  Bright 

Sour 

Clear  &  Bri ght 

Scum  on  bottom. 

Sour 

•No  Microorganisms 

noticed . 

Sediment 

Sediment 

on 

on 

Bottom 

Bottom 

SI ightly 
Lloudy 

Sediment 

on 

Bottom 


•Large  amounts  of  clumped  mater. al 
and  several  types  of  motile  micro¬ 
organi  sms  present . 
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TABLE  42 

VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  TEST  SYSTEM  B-2 
STORACE  CONDITIONS  -  OPEN  CLASS  BEAKERS,  1002  RELATIVE  HUMIDITY,  100°F  (37.B°J 


TEST  OIL 
NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

-1 

MIL- L- 7808 

IM-1 

Clear  4 
Bright 

Slightly 

Cloudy 

Water 

Drop- 

Slightly 
Cloudy 
Sediment 
on  Bot- 

Slightly 
Cloudy 
Sediment 
on  Bot- 

Slightly 

Cloudy 

Very  Dark 

In  Color. 

Aft 

_ 

** 

Sweet 

Odor 

lets 
on  Bot¬ 
tom. 

Sweet 

tom. 

Semi- Sour 

tom. 

Semi-Sour 

Sediment 
on  Bot¬ 
tom. 

Rancid 

* 

** 

-2 

M11.-L-7808 

IN-1 

Clear  & 
Bright 

Cloudy 

Cloudy 
Sediment 
and  Wa¬ 
ter  on 

Bot  torn. 

Sweet 

Cloudy 
Sediment 
and  Wa¬ 
ter  on 
Bottom. 

Semi-Sour 

Slightly 

Cloudy 

Oil  is 

Light 

Creen  In 
Color 

Ran.,  id 

** 

** 

Sweet 

Odor 

Sweet 

* 

** 

-3 

H1L-L- 7808 

15E-1 

Clear  & 
Bright 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sediment, 
Scun  and 

Water  on 
bottom. 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sedlcmnt 
on  Bot¬ 
tom. 

Slightly  Cloudy 
Dark  in  Color 
Sediment . 

Rancid 

Slightly  Cloudy 
Dark  in  Color 
Sediment . 

Rancid 

Sweet 

Odor 

Ser.i-Sour 

Semi-Sour 

Semi- Sour 

Rancid 

*No  microorganisms 

noticed . 

1IC-1 

CWidv 

Sediment 

CloiH** 

Sediment 

Cloudy 
at  Bot¬ 
tom. 

?!:**htly  Cloudy 
Rancid 

Slightly  Cloudy 
Rancid 

Sweet 

Semi-Sour 

Sour 

*No  microorganisms 

not  iced . 

-5 

MIL-L-23690 

0-9A-*. 

Clear  4 
Bright 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sediment 
and  Wa¬ 
ter  on 

Bottom. 

Slightly 

Cloudy 

Oil  Dark 

In  Color 
Sediment. 

Cloudy 

Oil  Dark 

In  Color 
SedimcMit 
Patches 

Of  Crys¬ 
tal  ized 
Material 
Floating 

On  Top 

Of  Oil. 

** 

A* 

* 

** 

Sweet 

Odor 

Semi-Sour 

Sour 

Rancid 

Rancid 

-6 

MIL-C-8108 

1M-1 

plus 

Corro¬ 

sion 

Clerfr  & 
Bright 

Cloudy 
Sediment 
end  Wa¬ 
ter  Drop- 

Cloudy 
Sediment 
and  Wa¬ 
ter  Drop- 

Slightly 
Cloudy 
Sediment 
and  Wa¬ 
ter  Drop¬ 
lets  On 

Bot con. 

Cloudy 

Oil  Dark 

In  Color. 
Sediment 

•* 

** 

ltor 

Bottom. 

Bottom. 

ter  Drop¬ 
lets  on 
Bottom. 

* 

ft* 

Sweet 

Odor 

Sweet 

Semi -Sour 

Sour 

Rancid 

*»  TEST  TERMINATED  AFTER  SIX  MONTHS  DUE  TO  EXTREME  OFFENSIVE  ODOR. 
•  MICROSCOPIC  EXAM  DATA  (II  MONTHS). 
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TABLE  43 

VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  CONTROL  SYSTEM  C- 1 
STORAGE.  CONDITIONS  -  CLOSED  CLASS  BOTTLES,  70°F  (21°  C) 


TEST  OIL 
HUMBER 

OIL 

TYPE 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

-1 

MIL-l-7808 

1M-I 

Clear  & 
Bright 

Sweet 

Odor 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 

Sweet 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorganisms  noticed. 

•2 

MIL-L-7808 

1N-I 

Clear  & 
Bright 

Sweet 

Odor 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 

Sweet 

Sweet 

Sweet 

Sweet 

StW«t 

|  *No  microorganisms  noticed. 

-3 

MIL-L-7808 

15E-1 

Clear  4 
Bright 

Sweet 

Odor 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  6  Bright 

Sweet 

l  . 

Sweet 

Sweet 

Svctc 

Sweet 

•No  microorganisms  noticed. 

-4 

MIL-L-7808 

,  11E- I 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 

Sweet 

* 

Odor 

Sweat 

_ i 

Sweet  i 

Sweet 

Sweet 

•No  microorganisms  noticed. 

-5 

1 

Clear  4 
|  Bright 

Egj 

Clear  4 
Bright 

Q9 

Clear  4  Bright 
Seni-Sour 

Clear  4  Bright 
Seal-Sour 

1  Sweet 

Odor 

ms 

| 

Seal-Sour 

§5 

•No  microorganisms  noticed. 

-6 

MIL-C-8188 

1M-1 

plus 

Corro¬ 

sion 

inhib¬ 

itor 

Clear  4 
Bright 

Slightly 
Cloudy 
Sedlaent 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sedlaent 
on  Bot- 
toa. 

Slightly 
Cloudy 
Sedlaent 
on  Bot¬ 
tom. 

Clear  4  Bright 
Sediment  on 
Bottoa. 

Sweet 

. _ 1 

Clear  4  Bright 
Sedlaent  on 

Bottoa. 

Sweet 

1 

Sweet 

Odor 

SwttC 

Sweet 

Sweet 

Sweet 

•No  microorganisms  noticed. 

•  MICROSCOPIC  EXAM  DATA  v  MONTHS). 
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TABLE  44 

VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  CONTROL  SYSTEM  C-2 
STORAGE  CONDITIONS  -  CLOSED  METAL  CANS,  70°F  (2I°C) 


TEST  OIL 
NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

-1 

MIL- L- 7808 

IM-1 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

*No  microorganisms  noticed. 

-2 

MIL-L-7808 

IN-1 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright  1 

Sweet 

Clear  4  Bright 
Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

*No  microorganisms  noticed. 

-3 

MIL-L-7808 

15E-1 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Odor 

Sweet 

Sweet 

Sve«c 

Sweet 

*No  microorganisms  noticed. 

-4 

MIL-L-7808 

11E-1 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 

1  Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

* 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

*No  microorganism 

s  noticed. 

-5 

M1L-L-23699 

0-9 A- 4 

Clear  4 
Bright 

Sweet 

Odor 

Clear  4 
Bright 

Slightly 

Cloudy 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Seal-Sour 

Clear  4  Bright 
Semi-Sour 

Seal-Sour 

Semi-Sour 

Seal-Sour  ^ 

Seal- Sour 

*No  microorganisms  noticed. 

-6 

MIL-C-8188 

IM-1 

plus 

Corro¬ 

sion 

Inhib¬ 

itor 

Clear  4 
Bright 

Clear  4 

Bright 

Sediment 

Clear  4 

Bright 

Sediment 

Clear  4 
Bright  | 

Sediment  | 

! 

Clear  4 

Bright 

Sediment 

Clear  4  Bright 
Sediment  ca 
Bottom. 

Sweet  ^ 

I 

Clear  4  Bright 
Sediment  on 
Bottom. 

Sweet 

Sweet 

Odor 

S<M«C 

Sweet 

Sweet 

Sweat 

*No  microorganisms  noticed. 

*  MICROSCOPIC  EXAM  DATA  (11  MONTHS). 
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TABLE  45 

VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  CONTROL  SYSTEM  C-3 
STORAGE  CONDITIONS  -  CLOSED  CLASS  BOTTLES,  100°F  (37.8°C) 


TEST  OIL 
NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS  | 

16 

MONTHS 

-1 

MIL-L-7808 

LM-1 

Clear  4 
Bright 

Clear  & 
Bright 

n 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Sweet 

Odor 

Sweet 

8 

Sweet 

•No  microorganisms 

noticed. 

-2 

MIL-L-7808  ! 

i 

IN-1 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorganisms 

noticed. 

-3 

MIL-L-7808 

15E-1 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Sweet 

Odor 

Sweet 

Bill 

Sweet 

Sweet 

•No  microorganisms  noticed. 

-4 

MIL-L-7808 

Q 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

■ 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorganisms  noticed. 

-5 

MIL-L-23699 

0-9A-4 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Cleer  4 
|  Bright 

Clear  4 
Bright 

Clear  4  Bright 
Semi-Sour 

Clear  4  Bright 
Seal- Sour 

Odor 

Seed.- Sour 

Seal-Sour 

I 

Seal- Sour 

Seal- Sour 

•No  microorganisms 

noticed. 

-6 

MIL-C-8188 

m 

Clear  4 
i  Bright 

Slightly 

Cloudy 

Sed  latent 
on  Bot- 
toa. 

Slightly 
Cloudy 
Sedlsent 
on  Bot¬ 
tom.  | 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Cleer  4  Bright 
Sediment  on 

Bottom.  ! 

Seal-Sour 

Clear  4  Bright 
Sediment  on 
Bottom. 
Semi-Sour 

1  Sweet 

Odor 

B 

Sweet 

Sweet 

Sweet 

•No  microorganisms  noticed. 

•  MICROSCOPIC  EXAM  DATA  (U  MONTHS). 
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TABLE  46 

VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  CONTROL  SYSTEM  C-4 
STORAGE  CONDITIONS  -  CLOSED  METAL  CANS,  100°F  (37.8°C) 


TEST  OIL 
NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

-1 

MIL-L-7808 

. 

LM-1 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorganisms  noticed. 

-2 

MIL-L-7808 

IN-1 

Clear  & 
Bright 

Cleer  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorganisms  noticed. 

-3 

MIL-L-7808 

15E-1 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

I 

Clear  4 
Bright 

!  Clear  &  Bright 
j  Sweet 

Clear  4  Bright 
Sweet 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorganisms  noticed. 

-4 

KZL-L-7308 

UA-1 

Clear  A 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Sweet 

Odor 

Sweet 

Sweat 

Sweet 

Sweet 

•No  microorganisms  noticed. 

-5 

MIL-L-23699 

0-9A-4 

i  Clear  4 
Bright 

Sweet 

Odor 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Cleer  4 
Bright 

Clear  4  Bright 
Semi-Sour 

Clear  4  Bright 
Seal-Sour 

Svc.t 

Sweet 

Sweet 

Sweet 

•No  microorganisms  noticed. 

-6 

MIL-C-8188 

1M-1 

plus 

Corro¬ 

sion 

Inhib¬ 

itor 

Clear  4 
Bright 

Clear  4 

Bright 

Sedlaent 

1  on  Bot- 
toa. 

i 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sedlaent 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sedlaent 
on  Bot¬ 
tom. 

Clear  6  Bright 
Sediment  on 
Bottom. 

Semi-Sour 

Clear  4  Bright 
Sedlaent  on 
Bottom. 
Semi-Sour 

Sweet 

Odor 

Swot 

Sweet 

Sweet 

Seal-Sour 

•No  microorganisms  noticed. 

•  MICROSCOPIC  EXAM  DATA  (11  MONTHS). 
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TABLE  47 

VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  CONTROL  SYSTEM  C-5 
STORAGE  CONDITIONS  -  OPEN  GLASS  BOTTLES,  70°F  (21°C) 


TEST  OIL 
NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

y  MONTHS 

16 

MONTHS 

-1 

mL-L-7808 

1M-1 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  4 
j  Bright 

Clear  4  Bright 
Sweec 

Sweet 

Odor 

Sweet 

j  Sweet 

-2 

Clear  4 
Bright 

Clear  & 

!  Bright 

Clear  &  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Sweet 

Sweet 

•No  microorganisms 

noticed. 

-3 

KIL-L-7808 

'  Clear  4 

1  Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Sweet 

Sv*«C 

Sweec 

Sweet  j 

1 

^  *No  microorganisms  noticed. 

-4 

* 

MIL-L-7808 

11E-1 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  &  | 

Bright  j 

Clear  &  | 

Bright  j 

Clear  4  Bright 
Swaet 

Clear  4  Bright 
Sweet 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

1  *No  microorganisms 

noticed. 

-5 

MIL-L-23699 

Clear  4 
Bright 

Clear  & 
Bright 

Clear  6 
Bright 

Clear  4  Bright 
Semi-Sour 

Clear  4  Bright 
Semi-Sour 

Seal-Sour 

Semi-Sour  ' 

Seal-Sour 

•No  microorganisms 

noticed. 

-6 

KIL-C-8188 

1M-1 

plus 

Corro¬ 

sion 

Inhib¬ 

itor 

Clear  4 
Bright 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  &  ' 
Bright 

Cleer  & 
Bright 

Clear  4  Bright 
Sediment  on 
Bottom. 

Sweet 

\ 

Clear  4  Bright 
Sediment  on 
Bottom. 

Sweet 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Swit 

•No  microorganisms 

noticed. 

•  MICROSCOPIC  EXAM  (11  MONTHS). 
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TABLE  68 

VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  CONTROL  SYSTEM  C-6 
Storage  Conditions  -  Open  Metal  Cans,  70°F  (21°C) 


TEST  OIL 
NUMBER 

OIL 

TYPE 

QL'AL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS  • 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

1 

HIL-L- 

7808 

1M-1 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 

Bright 

Sweet 

Sweet 

* 

No  Microorganisms  Noticed 

Sweec 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

2 

MIL-L- 

7808 

IN-1 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 

Bright 

Sweet 

Sweet 

* 

No  Microorganisms  Noticed 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

3 

KIL-L- 

7808 

15E-1 

Clear  & 
Bright 

'  Clear  4 
i  Bright 

Clear  4 
Bright 

1 

Clear  4 
Bright 

Clear  4 
Bright 

, 

Clear  4 
Bright 

Sweet 

Clear  4 

Bright 

Sweet 

l 

ii 

* 

No  Microorganisms  Noticed 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

A 

NIL-L- 

7808 

jm 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Sweet 

Clear  4 

Bright 

Sweet 

■ 

* 

No  Microorganisms  Noticed 

■ 

Sweet 

Odor 

Sweet  | 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

5 

M1L-L- 

23699 

Clear  4 
Bright 

Clear  6 

Bright 

Clear  4 
Bright 

Clear  i 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Seml-aour 

Clear  4 

Bright  | 

Seml-sour 

I 

* 

No  Microorganisms  Noticed 

■ 

Sweet 

Odor 

Saml-aour 

Odor 

Sesl-aour 

Odor 

Sesl-iour 

Odor 

Seml-aour 

Odor 

— 

6 

WL-C- 

8188 

Clear  6 
Bright 

Slightly 
Cloudy 
Sediment 
on  lottos 

Slightly 
Cloudy 
Sediment 
on  Bottom 

Slightly 
Cloudy 
Sediment 
on  Bottom 

Slightly  1 
Cloudy 
Sediment 
on  Bottom 

Clear  4 
Bright 
Sediment  on 
Bottom 

Sweet 

Clear  4 

Bright 

Sediment  on 
Bottom 

Sweet 

tor 

Sweet 

Odor 

Swaet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

No  Microorganisms  Noticed 

•Microscopic  Exn  Data  (11  Month* ) 
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TABLE  49 

VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  CONTROL  SYSTEM  C-7 
STORACE  CONDITIONS  *  OPEN  CLASS  BOTTLES,  100°F  (37.8°C) 


TEST  OIL 
NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

-1 

HIL-L-78Q8 

1M-1 

Clear  4 
Bright 

_ 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorganisms  noticed. 

-2 

MIL- L- 7808 

IN- 1 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright  | 

Clear  4 
Bright  | 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Sweet 

Odor 

Sweet 

Sweet  | 

Sweet 

Sweet 

•No  microorganisms  noticed. 

-3 

MIL-L-7808 

1  15E-1 

Clear  4' 
Bright 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Sweat 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorganisms  noticed. 

-4 

MIL- 1-7808 

11E-1 

:i*ar  4 
aright 

Clear  4 
aright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright  ! 
Sweet 

_ 

Clear  4  Bright 
Sweet 

Sweat 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorganisms  noticed. 

-5 

MIL-L-23699 

0-9A-4 

Clear  4 
Bright 

Cleer  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Seal-Sour 

Clear  4  Bright 
Semi-Sour 

Sweet 

Odor 

Seal- Sour 

Seel- Sour 

Seal-Sour 

Seal-Sour 

•No  microorganisms  noticed. 

-6 

fGL-C-8188 

1M-1 

plus 

Corro¬ 

sion 

Inhib¬ 

itor 

Clear  4 
Bright 

Slightly 
Cloudy 
Sediment 
on  Bot-  | 
toe. 

Slightly 
Cloudy 
Sediment 
on  Boc- 
toe. 

Slightly 
Cloudy 
Sedinent 
on  Bot- 
toa. 

Slightly 
Cloudy 
Sedlaent 
on  Boc- 
toa. 

Slightly  Cloudy 
Sediment  on 
Bottom. 

Seal-Sour 

Slightly  Cloudy 
Sediment  on 
Bottom. 

Seal-Sour 

Sweet 

Odor 

Sweet 

Sv*«t 

_ [ 

Seal-  Sour 

Seal-Sour 

•No  microorganisms  noticed. 

•  MICROSCOPIC  EXAM  DATA  (11  MONTHS). 
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TAELE  50 

VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  CONTROL  SYSTEM  C-8 
STORAGE  CONDITIONS  -  OPEN  METAL  CANS,  100°F  (37.8°C) 


TEST  OIL 
NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

|  INITIAL 

1 

MONTH 

2 

MONTHS 

1 

3  ; 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

-I 

M1L-L-7808 

1M-1 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  f, 
Bright 

Clear  L 
Bright 

Clear  &  Bright 
Sweec 

Clear  &  Bright 
Sweec 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorganisms 

noticed . 

-2 

MIL-L-7808 

IN-1  | 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  &  Bright 
Sweet 

Clear  6  Bright 
Sweet 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

*No  microorganisms 

noticed. 

-3 

MIL-L-7808 

I5E-1  i 

Clear  4  , 

Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  6  Bright 
Sweet 

Odor 

Sweet 

sweet 

sweet 

*No  microorganisms 

noticed. 

-4 

MIL-L-7808 

UE-1 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  (, 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  &  Bright 
Sweet 

Clear  &  Bright 
Sweet 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorganisms 

needed . 

-5 

H1L-L-23699 

0-9A-4  1 

Clear  h 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  i  Bright 
Semi-  Sour 

Clear  &  Bright 
Semi-Sour 

Sweet 

Odor 

Semi-Sour 

Semi-Sour 

Semi-Sour 

Seal- Sour 

•No  microorganisms 

noticed . 

-6 

MIL-C-8188 

LM-I 

plus 

Corro¬ 

sion 

Inhib¬ 

itor 

Clear  & 
Bright 

Clear  &  ^ 
Bright 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Clear  & 

Br ight 

Sediment 
on  Bot¬ 
tom. 

Clear  &  Bright 
Sediment  on 
Bottom. 

Semi-Sour 

Clear  &  Bright 
Sediment  on 
Bottom. 
Semi-Sour 

Sweet 

Odor 

Sweet 

Sweet 

Semi- Sour 

Semi- Sour 

•No  microorganisms 

noticed. 

•  MICROSCOPIC  EXAM  DATA  (11  MONTHS). 
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VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  TEST  SYSTEM  D-l 
STORAGE  CONDITIONS  -  CLOSED  GLASS  BOTTLES,  FREE  WATER.  70°F  (21  °C),  INNOCULATEO  WITH  OP-1 72-1 


TEST  OIL 

OIL 

NUMBER 

TYPE 

NIL-l-7308 

I5E-1 

Clear  & 
Bright 

Sweet 

Odor 

C 
C 

Material 
and  Small 
Dark  Colo 
nies  of 


organisms 
present 
In  Water 


Cloudy 
Scum  at 
Oil/Wa- 
ter  In¬ 
terface. 


Cloudy 
Scum  at 
Oil /Wa¬ 
ter  In¬ 
terface. 
Slight 
Amount 
of  Sedi¬ 
ment. 


Cloudy 
Cottony 
Material 
and  Dark 
Colonies 
of  Micro¬ 
organisms 
present 
in  Water 
Layer. 


Cloudy 
Cottony 
Material 
and  Dark 
Colonies 
of  Micro¬ 
organisms 
present 
in  Water 
Layer. 


Cloudy 

^  Cloudy 

1  Cloudy 

'  Cloudy 

Scum  at 

Scum  at 

Scum  at 

Scum  at 

011/Wa- 

Oil /Ha- 

Oil /Ha- 

011/Wa- 

ter  In- 

I  ter  In- 

ter  In- 

ter  In- 

terface . 

1  terface. 

terface. 

terface. 

Cottony 

Cottony 

Cottony 

'  Material 

Materia  i 

Ma terial 

In  Water 

In  Water 

In  Water 

Layer. 

Layer. 

Layer. 

Sweet 

1  Sweet 

Sweet 

Sweet 

Cloudy 

1  Cloudy 

Cloudy 

Cloudy 

Darker 

Scum  and 

Layer  at 

Dark  Spots 

Oil /Hi- 

at  011/Wa- 

ter  In- 

ter  Inter- 

terface. 

face. 

Semi -Sour 

Semi-Sour 

Sour 

Sour 

Slightly 

,  Slightly 

SI  ightly 

Slightly 

Cloudy 

Cloudy 

Cloudy 

Cloudy 

Scum  and 

Scum  and 

Scum  and 

Scum  and 

Black 

Black 

Black 

Black 

Micro- 

Micro- 

Micro- 

Micro- 

organism 

organism 

organism 

organism 

Colonies 

Colonies 

Colonies 

Colonies 

Present 

Present 

Present  , 

Present 

it  011/ 

at  011/ 

at  011/ 

at  011/ 

Hater 

Water 

Water 

Water 

Inter- 

Inter- 

Inter- 

Inter- 

face. 

face. 

face. 

face. 

Sweet 

Sweet 

Sweet 

Sweet 

Cloudy.  Cottony 
Material  and 
Microorgani sn 
Colonies . 


Cloufly.  Cottony 
Material  and 
Microorgani sm 
|  Colonies . 


♦Several  types  of  live  flagellated 
organisms  present.  Dense  strands 
of  fungalor  bacterial  material 
present  also. 


Cloudy.  Scum 
at  Uil/Water 
Interface 
Sweet 


Cloudy,  scum 
at  Oil /Water 
Inter  face 
Sweet 


*No  1 ive  microorgani sms  noticed. 
Possible  cellular  debris  present. 


* Microorganisms  present  in  scum 
layer. 


Cloudy.  Scum 
at  011/Water 
Interface. 
Cottony  Mat¬ 
erial  In  Water, 
Sweet 


Cloudy.  Scum 
at  01 1 /Water 
Interface. 
Cottony  Mat¬ 
erial  In  Water. 
Sweet 


♦Several  types  of  motile  micro¬ 
organisms.  Worm-I ike  micro¬ 
organisms  present  also. 


Slightly  Cloudy 
Sour 


♦No  microorganism  noticed. 


♦Several  types  of  motile  micro¬ 
organisms  present.  Large  amounts 
of  filamentous  material  present 
also. 
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TABLE  52 

VISUAL  APPEARANCE  AND  ODOR  DATA  TOR  TEST  SYSTEM  D-2 
STORACE  CONDITIONS  -  CLOSED  CUSS  DOTTLES,  FREE  WATER,  100°F  (37. 8°C)  INNOCULATED  WITH  OP-172-1 


TLST  OIL 
NUMBER 

OIL 

TYPE 

QUAL 

NUMBER 

INJTLAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

-1 

MIL-L-7808 

1M-1 

Clear  & 
Bright 

Cloudy 
Scum  at 
at  Oil/ 
Water 
Inter- 

Cloudy 
Slight 
Scum  at 
Oil /Wa¬ 
ter  In- 

Cloudy 

Slight 

Scum 

Oil /Wa¬ 
ter  In- 

Cloudy 

Slight 

Scum 

Oil /Wa¬ 
ter  In- 

Oil  Very  Dark 
Almost  Opaque. 
Rancid 

Oil  Very  Dark 
Almost  Opaque. 
Rancid 

Sweet 

Odor 

face. 

Sweet 

tcrface. 

Sweet 

ter face. 

Sweet 

tcrface. 

Sweet 

*No  live  microorganisms  noticed.  Po* 
siblc  microbiological  debris  present 

-2 

MIL- L- 7808 

IN-1 

Clear  & 
Bright 

Cloudy 
Scum  at 
011/Wa¬ 
ter  In¬ 
terface. 

Cloudy 
Scum  at 
Oil/Wa¬ 
ter  Jln- 
terf ace. 

Cloudy 

Scum  at 

Oil /Wa¬ 
ter  In¬ 
terface. 

Cloudy 

Scum  at 
Oil/Wa¬ 
ter  In¬ 
terface. 

Opaque.  Scum 
at  Oil/Wa Ler 
Interface . 

White  Cottony 
Materiel  in 

Water  Layer. 

Opaque .  Scum 
at  Oil/Water 
Interface . 

*  White  Cottony 
Material  ih 

Water  Layer. 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

*No  microorganisms  noticed.  Possible 
microbiological  debris  present. 

-3 

MIL- L-7308 

1SE-1 

Clear  & 
Bright 

Cloudy 
Scud  at 
Oil/Wa¬ 
ter  In- 

Cloudy 
Scum  at 
Oil /Wa¬ 
ter  la- 

Cloudy 

Scum  at 

Oil /Wa¬ 
ter  In- 

Cloudy 

Scum  at 
011/Wa¬ 
ter  In- 

Cloudy.  Scum 
at  Oil/Watcr  In¬ 
terface. 

Oil  Dark  in  Col¬ 
or.  Slightly 
Cloudy. 

Sweet 

Odor 

tcrface. 

Sweet 

terface. 

Sweet 

terface. 

Sweet 

terface. 

Sweet 

*No  microorganisms 
amounts  of  debris 

noticed.  Large 
present . 

-4 

** 

MIL-L-7808 

11E-1 

Clear  & 
Bright 

Cloudy 
Scum  at 
Oil/Wa¬ 
ter  In¬ 
terface. 

Sweet 

Cloudy 
Scum  at 
Oil /Wa¬ 
ter  In¬ 
terface 

Sweet 

Cloudy 

Scun  at 

Oil /Wa¬ 
ter  In¬ 
terface. 

Sweet 

- 

Cloudy 

Scum  at 
Oil/Wa¬ 
ter  In¬ 
terface. 

Sweet 

Cloudy.  Scum 
at  Oil/Water 
Interface. 
Seai-Scur 

Cloudy.  Scum 
at  Oil/Water 
Interface . 
Semi-Sour 

Sweet 

Odor 

*No  microorganisms 
may  be  emulsion. 

noticed.  Scum 

-5 

MIL-L-23699 

0-9A-4 

Clear  & 
Bright 

Cloudy 
Slight 
Scum 
Layer  at 
Oil/Wa- 

Clear  & 
Bright 

Slightly 

Cloudy 

Oil  Dark¬ 
er  in 

Color . 

Opaque 

Oil  Very 
Dark. 

** 

** 

ter  In¬ 
terface. 

* 

Sweet 

Odor 

Setni-Sour 

Semi-Sour 

Ranc  J  d 

Rancid 

a# 

-6 

M1L-C-8183 

1M-1 

plus 

Corro¬ 

sion 

Inhib¬ 

itor 

Clf.n  & 
Bright 

Cl  (.>udy 
Stun  at 
Oil/Wj- 
tcr  In¬ 
terface. 

Cloudy 
Scum  at 
011/Va- 
ter  In¬ 
terface. 

Cloudy 

Oil  Dark 
in  Color. 
Scum  at 

Oil /Wa¬ 
ter  In- 

Opaque 

Oil  is  a 
Very  Dark 
Purple 
Color. 

a* 

** 

Sweet 

Odor 

Swttt 

Sweet 

terface. 
Slight 
Sediment 
on  Bottom. 

Sour 

Rancid 

* 

*« 

**  TEST  TERMINATED  AFTER  SIX  MONTHS  DUE  TO  EXTREME  OFFENSIVE  ODOR. 
*  MICROSCOPIC  EXAM  DATA  <11  MONTHS). 
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TABLE  53 


VISUAL  APPEARANCE  AND  ODOR  DATA  FOR  TEST  SYSTEM  D-3 
STORAGE  CONDITIONS  -  OPEN  GLASS  BOTTLES,  FREE  WATER,  100°F  (37.8°C)  INNOCUIATEO  WITH  OP- 1 72-1 


OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

months 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

1 6 

MONTHS 

MIL-L-7808 

1M-1 

Clear  A 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  A 
Bright 

Clear  A 
Bright 

Oil  is  Very  Da r'< 
but  Clear 

Oil  is  Very  Dark 
but  Clear 

Scum  at 

Oil /Water 
Interface 

Scum  A 

Small  Mi¬ 
croorgan¬ 
ism  Colo- 

Cottony 
Material 
Dispersed 
in  Water 

Cottony 
Material 
in  Water 
Layer 

No  Free  Water 
Present 

Rancid 

No  Free  Water 
Present 

Rancid 

nies  at 

Oil /Water 
Interface 

Layer 

*  No  Live  Microorganisms  but 
Microbiological  Debris  Present 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

MIL-l-7808 

IN-1 

Clear  & 
Bright 

SI  ightly 
Cloudy 

SI ightly 
Cloudy 

Clear  A 
Bright 

Clear  A 
8right 

Opaque,  Oil  Very 
Dark  in  Color 

Opaque,  Oil  Very 
Dark  in  Color 

Scum  at 

Oi  1  /Water 
Interface 

Scum  at 

Oi  1  /Water 
Interface 

Scum  at 

Oi  1 /Water 
Interface 

Slight  Scum 
at  Oil /Water 
Interface 

Water  Layer 
Decreasing 

Ho  Free  Water 
Present 

Sour 

No  Free  Water 
Present 

Sour 

*  Possible  Microbiological  Debris 
and  Microorganisms  Present 

' 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Semi-sour 

Odor 

MIL-L-7808 

15E-1 

Clear  & 
Bright 

Clear  A 
Bright 

Clear  & 
Bright 

Clear  A 
Bright 

Clear  A 
Bright 

Slightly  Cloudy 

No  Free  Water 
Present 

Clear  A  Bright 

No  Free  Water 
Present 

Semi -sour 

Semi -sour 

*  No  Microorganisms  Noticed 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

MIL-L-7808 

11E-1 

Clear  A 
Bright 

SI ightly 
Cloudy 

Scum  at 

Oil /Water 
Interface 

Clear  & 
Bright 

Scum  at 

011/Water 

Interface 

Clear  A 

Bright 

Slight 

Scum  at 
Oil/Water 

SI  Ightly 
Cloudy 

SI ight 

Scum  at 

Oi 1 /Water 

Clear  A  Bright 

No  Free  Water 
Present 

Sweet 

Clear  A  Bright 

No  Free  Water 
Present 

Sweet 

Interface 

Interface 

*  No  Microorganisms  Noticed 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

MI L- L- 2369 

0-9A-4 

Clear  A 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  A 
Bright 

Opaque,  Oil 
Very  Dark 

** 

«* 

Sweet 

Odor 

Semi  - 
sour 

Odor 

Semi- 

sour 

Odor 

Sour 

Odor 

Rancid 

Odor 

*  *# 

MIL-C-8188 

1M-I 

plus 

corro¬ 

sion 

inhib¬ 

itor 

Clear  & 
Bright 

Clear  A 
Bright 

Slight 

Scum  at 

Oil /Water 

Clear  A 
Bright 

Slight 

Scum  at 

Oil /Water 

Clear  A 
Bright 

Slight 

Scum  at 

Oil /Water 

Oil  Dark 
but  Clear 

Sediment 

In  Water 

Layer 

Oil  Dark,  Almost 
Opaque 

Deep  Purple  In 
Color 

Rancid 

Almost  Opaque 

Oil  Very  Dark 

Rancid 

Interface 

Interface 

Sediment 
on  Bottom 

Interface 

Sediment 
on  Bottom 

•  No  Microorganisms  Noticed 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Semi -sour 
Odor 

Semi -sour 

Odor 

•Microscopic  Exam  Data  (11  Months) 

**Ttst  Terminated  After  Six  Months  Due  to 
Extreme  Offensive  Odor 


TABLE  54 


VISUAL  APPEARANCE  AND  ODOR  OATA  FOR  TEST  SYSTEM  E-l 

STORAGE  CONDITIONS  -  OPEN  GLASS  BEAKERS,  100*.  RELATIVE  HUMIDITY.  70°F  U1°C),  INNOCULATED  WITH  OP-172-1 


OIL 

TYPE 

QUAL 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

MIL-L-7008 

1M-1 

Clear  & 
Bright 

SI  ightly 
Cloudy 
Slight 
Sediment 
on  Bottom 

SI ightly 
Cloudy 

SI ight 
Sediment 
on  Bottom 

SI ightly 
Cloudy 
Slight 
Sediment 
on  Bottom 

Clear  & 
Bright 
Slight 
Sediment 
on  Bottom 

Cloudy 

Scum  &  Sediment 
on  Bottom 

Sweet 

Clear  &  Bright 

Scum  &  Sediment 
on  Bottom 

Sweet 

*  No  Microorganisms  Noticed 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

MIL-L-780B 

IN-1 

Clear  S 
Bright 

SI ightly 
Cloudy 

SI i ghtly 
Cloudy 

Slight 
Sediment 
on  Bottom 

Clear  & 
Bright 

Slight 
Sediment 
on  Bottom 

SI ightly 
Cloudy 

Slight 
Sediment 
on  Bottom 

Clear  &  Bright 

Scum  &  Sediment 
on  Bottom 

Sweet 

Clear  S  Bright 

Scum  &  Sediment 
on  Bottom 

Sweet 

*  No  Live  Motile  Microorganisms 
Possible  Bacteria  and  Micro¬ 
biological  Debris  Present 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

MIL-L-7808 

I5E-1 

Clear  & 
Bright 

SI ightly 
Cloudy 

Slight 
Sediment 
on  Bottom 

SI  ightly 
Cloudy 

Slight 
Sediment 
on  Bottom 

Cloudy 

Slight 
Sediment 
on  Bottom 

S1 1  ghtly 
Cloudy 

Slight 
Sediment 
on  Bottom 

Cloudy 

Scum  &  sediment 
on  Bottom 

Sweet 

Clear  &  Bright 

Scum  &  Sediment 
on  Bottom 

Sweet 

*  Several  Types  of  Microorganisms 
Present 

Sweet 

Odor 

Semi- sour 
Odor 

Semi- sour 
Odor 

Semi -sour 
Odor 

Sweet 

Odor 

MIL-L-78U8 

11  E-l 

Clear  & 
Bright 

Slightly 

Cloudy 

Sediment 
on  Bottom 

Slightly 

Cloudy 

Sediment 
on  Bottom 

Slightly 

Cloudy 

Sediment 
on  Bottom 

Cloudy 

Scum  & 
Sediment 
on  Bottom 

Cloudy 

Scum  &  Sediment 
on  Bottom 

Sweet 

Clear  $  Bright 

Scum  &  Sediment 
on  8ottom 

Sweet 

*  Motile  Microorganisms  Present 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

MIL- L- 23699 

0-9A-4 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  & 
Bright 

Cloudy 

Scum  &  Sediment 
on  Bottom 

Clear  &  Bright 

Scum  &  Sediment 
on  Bottom 

Sour 

Sour 

*  No  Microorganisms  Noticed 

Sweet 

Odor 

Semi -sour 
Odor 

Semi -sour 
Odor 

Semi-sour 

Odor 

Sour 

Odor 

MIL-C-8188 

1  M-l 
plus 
corro¬ 
sion 
Inhibi¬ 
tor 

Clear  & 
Bright 

Slightly 

Cloudy 

Sediment 
on  Bottom 

SI Ightly 
Cloudy 

Sediment 
on  Bottom 

SI ightly 
Cloudy 

Sediment 
on  Bottom 

Slightly 

Cloudy 

Sediment 
on  Bottom 

Slightly  Cloudy 

Scum  &  Sediment 
on  Bottom  • 

Semi-sour 

Clear  &  Bright 

Scum  &  Sediment 
on  Bottom 

Sweet 

*  Several  Types  of  Motile  Micro- 
organi sms  Present .  Large 

Amount  of  Clumped  Material 
Present  Also. 

Sweet 

Odor 

Sweet 

Odor 

Sweet 

Odor 

Semi -sour 
Odor 

Semi -sour 
Odor 

*  Microscopic  E>«n  Data  (11  Months) 
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TABLE  55 

VISUAL  APPEARANCE  AND  ODOR  BATA  FOR  TEST  SYSTEM  E-2 

STORAGE  CONDITIONS  -  OPEN  CLASS  BEAKERS,  100L  RELATIVE  HUMIDITY,  100°F  C37.8°C),  INNOCULATEO  WITH  OP-172-1 


TEST  OIL 
NUMBER 

OIL 

Ti  l 

1 

MONTH 

2 

MONTHS 

3 

MONTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

-l 

■ 

IM-i 

Clear  & 
Bright 

Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Oil  Very  j 

Dark. 

Cloudy, 

Almost 

Opaque. 

** 

** 

■ 

;  Sweet 

Odor 

Sweet 

Sweet 

Semi-Sour 

Sediment 
on  Bottom. 

Rancid 

* 

** 

-2 

mil-l-7do8 

IN-1 

Clear  & 
Bright 

Cloudy 
Sediment 
on  Bot- 

Cloudy 
Sediment 
on  Bot 

Cloudy 
Sediment 
on  Bot- 

Slightly 

Cloudy 

SeJiment 

** 

** 

Sweet 

Odor 

ton. 

Sweet 

torn. 

Sweet 

tom. 

Sweet 

on  Bottom. 

Rancid 

* 

a* 

**3 

MIL-L-7808 

15E-1 

1 

Clear  & 
Bright 

Slightly 
Cloudy 
oeaiaent 
on  Bot-  1 
tou. 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly  Cloudy 
Sediment  on  Bot-  j 
Com.  1 

Rancid  ■ 

l 

Slightly  Clcudy 
Sediment  on  Bot¬ 
tom. 

Rancid 

.  _  _ ! 

Sweet 

Odor 

Sweet 

Sweet 

Seni-Sour 

T.ancid 

K'.o  microorganisms 

noticed . 

-4. 

■ 

11E-1 

Cleat  & 
Bright 

Cloudy 

Cloudy 
Sediment 
on  Bot¬ 
tom. 

Cloudy 
Sediment 
on  Bot¬ 
tom. 

Cloudy 
Sediment 
on  Bot¬ 
tom.  f 

Slightly  Cloudy 
Sediment  on  Bot¬ 
tom. 

Rancid 

Slightly  Cloudy 
Sediment  on  Bot¬ 
tom. 

Rancid 

II 

1 

Odor  j 

Sweet 

Sweet 

Serai-Sour 

Rancid  , 

*So  microorganisms 

nor  iced . 

-5 

MlL-L-23699 

0-9A-4 

Clear  & 
Bright 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sediment 
on  Bot¬ 
tom, 

Oil  Very 
Dark.  Al¬ 
most  Opaque. 
Patches  of 
Crystallized 
Material 

** 

** 

Sweet 

Odor 

Semi-Sour 

- 

Sour 

Rancid 

Floating  on 
Top.  Sedi¬ 
ment  on  Bot¬ 
tom. 

Rancid 

* 

** 

-6 

NIL-C-B188 

1M-1 

plus 

Corro¬ 

sion 

Clear  fr 
Bright 

Cloudy 
Sediment 
on  Bot¬ 
tom. 

Slightly 
Cloudy 
Sediment 
on  Bottom 

Slightly 
Cloudy 
Sediment 
on  Bottom 

Oil  Very 
Dark.  Al¬ 
most  Opaque. 
Sediment  on 

** 

** 

Inhib¬ 

itor 

Sweet 

Odor 

Sent- Sour 

Semi -Sour 

Sour 

Bottom 

Rancid 

* 

** 

**  TEST  TERMINATED  AFTER  SIX  MONTHS  DUE  TO  EXTREME  OFFENSIVE  ODOR. 
*  MICROSCOPIC  EXAM  DATA  (U  MONTHS) . 
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TABLE  56 

VISUAL  APPEARANCE  AND  ODOR  DATA  POft  TEST  SYSTEM  E-3 
STORAGE  CONDITIONS  -  CLOSED  GLASS  BOTTLES,  NU  FREE  WATER,  100°F  (37.8°C),  INNOCULATED  WITH  OP-172-1 


TEST  OIL 
NUMBER 

OIL 

type 

QUAl 

NUMBER 

INITIAL 

1 

MONTH 

2 

MONTHS 

3 

MCNTHS 

6 

MONTHS 

11 

MONTHS 

16 

MONTHS 

-1 

MIL-L-7808 

1M-1 

Clear  & 
Bright 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Brignt 
Sweet 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

*No  microorgani 

sms  noticed 

-2 

MIL-L- 7808 

IN-1 

Clear  & 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 

Bri  ght 

Clear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorgani 

'..ms  noticed. 

-3 

MIL-L-7808 

I5E-1 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

Ciear  4 
Bright 

Clear  4  Bright 
Sweet 

Clear  4  Brignt 
Sweet 

Sweet 

Odor  • 

Sweet 

Sweet 

Sweet 

Sweet 

•No  r  - roorgani'sms  noticed. 

-4 

MIL-L-7808 

1  IE-1 

Clear  & 
Bright 

Clear  & 
Brignt 

Clear  4 
Bright 

Clear  4 
Bright 

Clear  4 
Bright 

C  i  <.ar  4  Bright 
Sweet 

Clear  4  Bright 
Sweet 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorgani 

sms  noticed. 

-5 

MU-L-23639 

0- 9A-4 

Clear  4 
Bright 

Clear  4 
Brignt 

Clear  4 
Brignt 

Clear  l 
Bright 

Clear  4 
Bright 

Clear  4  Bright 
Semi-Sour 

Clear  4  Brignt 

Semi -Sour 

Sweet 

Odor 

Sweet 

Sweet 

Sweet 

Sweet 

•No  microorganisms  noticed 

-6 

MIL-C-8183 

1 M- 1 
plus 
Corro¬ 
sion 
Inhi b- 
i  tor 

Clear  & 
Bright 

Si i ghtly 
Cloudy 
Sediment 
on  Bottom. 

Si ightly 
Cloudy 
Sediment 
on  Bo t ton 

Clear  4 
Brignt 
Sedimert 
on  Bottom. 

SI ightl y 
Cloudy 
Sediment 
on  Bottom 

Clejr  4  Bright 
Sediment  on 
Bottom. 

Semi -Sour 

Si  1  ghtl y  cloudy 
Sediment  on 

Bottom 

Semi -Sour 

Sweet 

Odor 

Sweet 

Sweet 

Semi -Sour 

Semi -Sour 

•No  microorgani 

sms  noticed. 

*  MICROSCOPIC  EXAM  OATA  (11  MONTHS). 
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END 

DATE 

FILMED 


** 


